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These  military-developed  curriculum  materials  consist 
of  a  course  description,  coifcrse  chart,  plan  of  instruction,  lesson 
plans,  study .guides ,  and  workbooks  for  use  in  training  plumbing  . 
specialists  IV  and  V.  Covered  in  the  course  blocks  are  fixtures  and 
appurtenances  and  utility  equipment.  Block  IV  on  fixtures  and 
appurtenances  deals  with  installation  of  bathtubs  and  showers,  water 
closets,  urinals,  lavatories,  and  water  lines;  inspection  and 
maintenance  of  plumbing  systems;*  recovery  and  restoration;  and 
planning  and  layout  of  plumbing  systems.  Addressed  in  course  block  V,. 
on  utility  equipment,  are  the  following  topics:  winterization  of 
piping;  maintenance  of  valves,  sewers,  and  grease  traps;  emergency 


maintenance  and  exterior  piping,  fire  hydrants,  and  sprinkler 
systems;  utility  equipment;  and-col: rosion  control.  (MN) 
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*  ,  MTLTEAKf  OJRRICULUM  MATERIALS  * 

The  military-developed 'ckm  in  this  course  ; 

package  were  #select£d;by-  the  National;  Center  for  Research  in 
Vocational  Education  Military  Curriculum  Project  for  dissem-  . 
ination  to  the  six  regional '  Curriculum  Cqo^inatiorx  Centers  and 
other  instructional  materials  agencies*   The  .purpose  of 
disseminating  thbse  courses  was  to  make  curriculum  materials 
developed  by  the  military  more  accessible  to  vocational 
educators  In  the  civilian  setting.  * 

The  course  materials  were  acquired,  evaluated  by  project  . 
staff  and  practitioners  in  the  field,  and  prepared  for 
dissemination.   Materials  which  were  specific  to  the  ialitary* 
vfere  deleted,  copyrighted  materials  were  either  emitted  or  appro- 
val for  their  usfe  -was  obtained.    These  course  packages  contain 
curriculum  resource  materials  which  can  be  adapted  to  support 
vocational  instruction  and  curriculum  development. 
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Military 

Curriculifm  Materials 
Dissemination  Is  . . . 


.j 
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What  Materials 
Are  Available? 


How  Can  These 
Materials  Be  Obtained? 
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an  activity  to  increase  the  accessibility  of 
military-developed  curriculum  materials  to 
vocational^nd  technical  educators. 

This  project,  funded  by  the  U.S.  Office  of 
Education,  includes  the  identification  and 
cquisition  of  curriculum  materials  in  print 
form  from  the  Coast  Guard,  Air  Force,  * 
Army,  Marine  Corps  and  Navy. 


Access  to  military  curriculum  materials  is- 
provided  through  a  "Joint  Memorandum  of 
Understanding"  between  the  U.S.  pffice  of 
Education  and  the  Department  of.  Defense. 

The  acquired  materials  are  reviewed  by  staff 
and  subject  matter  specialists,  and  courses 
deemed  applicable  to  vocational  and  tech- 
nical education  are  selected  for  dissemination. 

The  National  Center  for  Research  in* 
Voc&tional  Education  is  the  U.S.  Office  of 
Education's  designated  representative  to 
acquire  the  materials  and  conduct  the  project 
activities.  sm 

Project  Staff: 

Wesley  E.  Budke,  Ph.D.,  Director  , 
National  Center  Clearinghouse 

Shirley  A.  Chase,  Ph.D.  v  ' 

-Project  Director 

O 
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One  hundred  twenty  courses  on  microfiche 
(thirteen  in  paper  form)  and  descriptions  of 
each  have  been  provided  to  the  vocational 
Curriculum  Coordination  Centers  and  otheT 
instructional  materials  agencies  for  dissemi- 
nation. • 

Course  materials  include  programmed 
instruction,  curriculum  outlines,  instructor 
•guides,  student  workbooks  apd  technical 
manuals. 

The  120  courses  represent  the  following 
sixteen  vocational  subject  areas:  4 


Food  Service 
Health 

Heating  &  Air 
Conditioning 
Machine  Shop 


"^\Mar>agement  & 
bupe 


Agriculture 
Aviation 
Building  & 
Construction 
•  Trades 
Clerical 

Occupations  Supervision 
ComirfOiications     Meteorology  & 
-   .   Dialling  ,  Navigation 

Electronics  Photography 
Engine  Mechanics    Public  Servic^ 

The  number  of  courses  and  the  subject  areas 
represented  will  expand  as  additional  mate-  - 
rials  with  application  to  vocational  and 
technical  education  are  identified  artd  selected 
for  dissemination. 


Contact  the  Curriculum  Coordination  Center 
in  your  region  for  information  on  obtaining 
materials  (e.g.,  availability  and  cost).  They 
will  respond  to^your  request  directly  or  refer- 
you  to  an  insttuctional  materials  agency  * 
closer  Jfr  you.  1  - 
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The  National  Center  s 
Mission  Statement  


The  National  Center  for  Research  ipr 
Vocational  Education's  mission  js  to  increase 
the  ability  of  diverse  agencies,  institutions, 
and  organizations  to  solve  educational  prob- 
lems relating  to  individual  career  planning, 
preparation,  and  progression.  The  National 
Center  fulfils  its  mission  by: 

'  •  Generating  knowledge  through  research 

•  Developing  educational  programs  and' 
products 

» 

•  Evaluating  individual  program  needs 
.  ancfoutcomes 

Installing  educational  programs  and 
products 


Operating'information  systems  anfl 
services 


Conducting  leadership  development  and 
training  programs 

FOB  FURTHER  INFORMATION  ABOUT 
Military  Curriculum  Materials 

WRITE  OR  CALL 

Program  Infornrfation  Office 

The  Mational  Center  for  Research  In  Vocational^ 

Education 
The  Ohio  State  University 
1960  Kenny  Road,  Columbus,  Ohio  43210 
O  .       Telephone:  614/486-3655  or  Toll  Free  800/ 
ERIC^   *     848,4815  within  the  continental  U.S, 
J       (ixceptOhio)  . 


Information  nnd  Field 
'Services  Division 


The  HaMonnl  Center  for  Research 
in  Vocational  Education 
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Course  Description 

Because  of  its  long  length  Plumbing  Specialist  has  been  divided  into  three  (3Kcourses  for  inclusion  in  the  "Trial  Implementation  of  a  Model  System 
to  Provide  Military  Curriculum  Materials  for  Use  in  Vocational  and  Technical  Education."  Training  for  this  series  of  courses  includes  instruction  on 
plumbing  system  operation  principles  and  configurations,  construction  and  maintenance  of  fixtures,  faucets,  and  plumbing  system  valves,  and  utilization 
«and  maintenance  of  tools,  equipment,  and  supplies.  The  series  involves  243  hours  of  instruction. 

This  is  the  third  course  in  the  series.  It  includes  Block  I V-£/x tures  tnd  Appurtenances  and  Block  V -Utility  Equipment.  Students  should  not  start' 
Plumbing  Specialist,  IV  and  V  before  they  have  completed  Plumbing  Specialist,  I  and  Plumbing  Specialist,  II  and  III  (courses  3-21  and  3*22  in  this 
catalog).  The  lesson  titles  and  hours  for  the  course  are  listed  below: 

Block  IV      -       Fixtures  and  Appurtenances  contains  eight  lessons  with  58  hours  of  instruction. 

J> 

Installation  of  Bathtubs  antfShowers  (6  hours) 

Installation  of  Water  Closets  (6  hours)  '  4  ^ 

Installation  of  Urinals  (6  hours)   *  . 

installation  of  Lavatories  (6  hours)  ■  t  ^ 

Insulation  of  Water  Lines  (6  hours) 

Inspection  and  Maintenance  of  Plumbing  Systems  (6  hours) 

Recovery  and  Restoration    2  hours) 

Planning  and  Layout  of  Plumbing  Systems  (10  hours) 

Block  V        -       Uttlity  Equipment  contains  seven  lessons  with  39  bours  of  instruction.  Two  additional  lessons  were  deleted  because  they  deal  with 
military  resources  and  communication  security^ 

Winte'rization  of  Piping  (2  hoursJf 
Maintenance  of'Valves  (4  hours) 

Maintenance  of  Sewers  and  Grease  Traps  (6  hours)  '  * 

Emergency  Maintenance  of  Exterior  Piping  (6  hdurs) 

Fire  Hydrants-and  Sprinkler  Systems  (12  hours)  %  * 

Utility  Equipment  (6  hours) 

Corrosion  Control  (3  hours)  - 

>        *  *  *  ' 

Materials  for  both  student  and  teacher  use  are  included.  Printed  materials  for  the  instructor  include  a  plan  of  instruction  for  each  block  *nd  lesson  plans 
for  each  lesson.  These  contain  an  outline  of  instruction,  objectives,  activities,  materials  and  tools  needed,  text  assignments,  and  references.  Student 
materials  consist  of  study  guides  and  workbooks  for  each  block.  Shop  drawings  are  attached  to  the  workbooks.  Thirty -two  slide  sets  and  eight  films 
are  suggested  for  the  series  but  "these  are  not  provided. 
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COURSE  CHART 

NUMBER 

3ABR55235 

POSCOOE  * 

ARL 

OATE  — 

2  July  1975 

COURSE  T»TLf 

Plumbing  Specialist 

• 

ATC  OPmANQ  APPROVAL  OATE  • 

TTMS,  13  November  1974 

CENTER  OPR 

Sh'eppard/TTOXU 

SUPERSEOES COURSECHART 

3ABR55235;  5  April  1973 

DEPARTMENT  OPR 

Department  of  Civil  Engineering  Training  / 

APPLICABLE  TRAINING  STANOAROO  1  O 

552X5,  15  Feb  73;Chl,  25  Feb74 

LOCATION  OF  TRAINING 

vSheppard  AFB,  Texas* 

* 

COURSE  SECURITY  CLASSIFICATION 

UNCLASSIFIED 

INSTRUCTIONAL  DESIGN                                      *                                                     *   .  • 

Group/Lock  Step:  Proficiency  Advancement 

TARGET  REAOING  GRAOE  LEVEL  FOR  PREP- 
ARATION OF  TRAINING  LITERATURE  g 

1  '  r 

V 


I'ENGTH  OF  TRAINING 


<_9  W#«k»#_0_Ooy«) 

Technical  Training 

Classroom/Laboratory  (C/L) 
Complementary  Technical  Training  (CTT) 

Related  Training 

Standard  Traffic  Safety,  Course  I  (AFR  50- 
Local  Conditions  Course,  Course  II  (AFR  50-24) 
*  Supplemental  Military  Training  (SMT)  (ATCR  50-20)^ 
Commanders  Calls/Briefings 

End  of  Course  Appointments;  Predeparture  Safety  Briefing 
(ATCR  127-1) 

Total  *  • 


REMARKS 


Effective  date;  11  August  1975  with  class 


TtS0811. 


TABLE  I  •  MAJOR  ITEMS  OF  EQUIPMENT 


Lavatory 
Urinals 

.  Valve  Repair  Kits 
Water  Heaters 
Shower  Unit 
Water  Clos§t 
Grooving  Tool 
Tapping  Machinfe 
Test  Plugs 
Die  Sets 
Shop  Benches 
Power  Grinder  ' 
Plumber  Furnaces 
Plumber  Fire  Pot 
Sewer  Augers 
Centrifugal  Piimps 
^^iaphragm  Pump" 


Soil  Pipe 
Copper  Pipe 
Galvanized  Pipe 
Black  Pipe 
Vitrified  Tile 
Traps 
Valves 

Irisulating  Materials 
Pipe  Locator  v 


ATC 


r0RM  aaq 

OCC  74  44V 


Hours 


322 


270 

52t^ 

12 

.  2  " 
if 

2/ 

10" 


.38 
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360 
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COURSE  CHART  -  TABLE  II  -  TRAINING  CONTENT 


NOTE:  Include  flm«  soonf  on  tocMcol  froininf  (TT)  (ciossroom/toto/ofory  (C/L)  ond  complom»ntory  ttcnmcal  troinmg  (CTT»)«rtd  rtiott** 
traininf  (RT).  ExsMo  timo  spont  on  InJiviJgol  asststanct  (romodlol  instructron).  A  sinfU  ontry  of  tims  shown  for  o  unit  is  C/L  fimo, 
Whon  •  dbobU  •ntry  Is  shown,  tno  socond  ofitry  is  CTT  timo.  *  «  


OF  TNC 


RS  PER 
DAY 


Course  Material  -  UNCLASSIFIED 


54  Hours  TT 


2(4/5) 


BLO  ZK  I  -  Introduction  to  Plumbing 

Orientation  (2  hrs);  Career  Field  and  Civil  Engineer 
Organization  (2  hrs);  Plumbing  Safety  (2  hrs);  *' ' 
Plumbing  Systems,  Terminology,  and  Engineering 
Drawings  «(12  hrs)";  Publications  (6  hrs),;  Exterior 
Sewer  Systems  (4  hrs);  Maintenance  of  Tools  (2.  hrs)'; 
Installation  of  Building  Sewer  Systems  (6  hr£); 
Individual  Waste  Disposal  Systems  (12  hrs);  Structural 
Openings  (4  hrs);  Measurement  Test  and  Test" 
Critique  (2  hrs).  .  -  « 


A 


18  Hours  RT 


<4 


(Safety  as  Applicable) 


'  54  Hours  C/L 


Course  Material  -  UNCLASSIFIED 


BLOCK  H  -  Building  Waste  Systems 


72^Hours  TT 


8  Hours  RT 


2(1/5) 
3 

4(4/5) 


Building  Drains  (12  hrs);  Vents  and  Stacks  (12  hrs); 
Floor  Drains  and  Roof  Drains  (3  hrs);  Waste.Rough-In 
for  Lavatories  (3  hrs);  Installation  of  Back  Vents 
(6  hrs);  RQUgh-In  for  Urinal  Drains  (6  hrs);  Rough-In 
for  Showers  andTub  Drains  (6  hrs);  Rdugh-In  for 
Water  Closet  Drains  (6  hrs);  Testing  Drainage  Systems 
(4  hrs);  Measurement  Test -and  Test  Critique  (2  hrs). 


(Safety  as  Applicable) 


60  Hours  C/L 


12  Hours  CTT 


Course  Material  -  UNCLASSIFIED 


62  Hours  TT 


2  Hours  RT 


4(1/5) 
5 

6(2/5) 


BLOCK  m  -  Exterior  and  Interior  Water 
Supply  Systems 

Exterior* Water  Supply  (3  hrs);. Steel  Pipe  Assembly 
(3  hrs);  Installation  of  Building  Service  Lines  (6  hrs); 
Building  Distribution  Systems  (12  hrs);  Copper 'Tubing 
Assembly  (12  hrs);  Water  Supply  Rough- In  for  Fixtures 
(6  hrs);  Installation  pf  Dome stic  Water  Heaters  (4'hrs); 
Measurement  Test  and  Test  Critique  (2  hrs). 


14  Hours  CTT 


(Skfety  as  Applicable) 


1 


/ 


48  Hours  C/L 


ERIC 
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COURSE  CHART  -  TABLE '11  -  TRAINING  CONTENT  3ABR55235 
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NOTE:  rnclod.  t,m.  M«it  on  t^cHnUn]  training  (TT)  XcUttraWI«W*ocy  (C/L)  on*  cornel •m-fitory  tichnicol  tf.mmg  iCTPjond  raMtd 
training  (RT).  ZxcMf  tinra  tntnt  on  InrflvUgtl  •fctist«nc«  {t+m»4\%\  tnttruction).  A  tingl*  •ntry  «f  tim*  tho*«  for  o;mit  it  C/L  *m«. 

•  J*ubU  •ntrv  It  tk«*n.  tK#  f  c«n4  tn»ry  It  CTT  tim«. — _ 

^Nhrs  per 
OF  TNG  ^\ 

'    t,                   2,                   3|                  4|                   S|                  6t                   7|  8 

6(3/5]> 
7 

8(2/5)  * 

4 

Course  Material  -  UNCLASSIFIED         80. Hours  TT.    1  20  Hours  CTT 
BLOCK  JV  -  Fixtures  and  Appurtenances     *     .  1 

Installation  of  Bathtubs  and  Showers  (6  hrs);  Installa-  , 
tion  of  Water  Closets  (6  hrs);  Installation  of  Urinals  i 
(6  hrs);  Installation  of  Lavatories  (6  hrs);  Insulation  of  1 
Water  Lines  (6  hrs);  Inspection  and, Maintenance  of         [  * 
Plumbing  Systems  (6  hrs);  Recovery  and  Restoration  j. 
(12  hrs);  Planning  and  Layout  of  Plumbing  Systems  '      |  . 
(10  hrs);  Measurement  Test  and  Test  Critique  (2  hrs).  1 

(Safety  as  Applicable)  •  ^ 

60  Hours  C/L  | 

 5  *  :  1  j  ■  

Course  Material  -  UNCLASSIFIED          54  Hours  TT     ,  6  Hours  CTT 
BLOCK  V  -  Utility  Equipment                    .  .'  I 

1 

f" 

1 

8(3/5) 
9 

• 

*• 

Winterization  of  Piping  (2  hrs);  Maintenance  of  valves 
(4  hrs) ;  Maintenance  of  Sewers  and  Grease  Traps 
(6  hrs);  Emergency  Maintenance  of  Exterior  Piping 
(6  hrs);  Fire  Hydrants  and  Sprinkler  Systems  (12  hrs); 
Utility  Equipment  (6  hrs);  Corrosion  Control  (3  hrs); 
Project  and  Resource  Management  (3  hrs);  Communi-  , 
cation  Security  (2  hrs) ;  Measurement  Test  and  Test 
Critique  (2  hrs);  Course  Critique  and  Graduation  - 
(2  hrs). 

(Safety  as  Applicable) 

48  Hours  C/L 

»  k 

» 

• 

* 
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10  Hours  RT 
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PLAM0F  INSTRUCTION 

COURSE  MH  r 

Plumbing  Specialist 

 j  ;                                                                       ■  — 

SLOCK  TIIL5 

Fixtures  and  Appurtenances 

4 

*            UNITS  Cr             'TON  AND  CRITERION  OBJECTIVES 
1 

DURATION 

HOUP<« 

-> 

SUPPORT  MATERIALS  AHO  GUI0ANCS 

3 

1.    Installation  of  Bathtubs  ana  snowers 

a.  Using  the  manufacturer's  specifications 
and  procedures  provided,  install  a  shower. 
The  mixing  faucets  must  operate  easily v  th$  - 
shower  head  must  be  the  correct 
distance  from  the  floor  and  the  drain  must  be 
installed  correctly. 

• 

8 

(6/2) 
Day  28 
(6/2) 

fVilumn  1  Reference               STS  Reference 
la                         1           8a(6),  13a(3),  14a 

Instructional  Materials 

SG  3ABR55235-NM,  Installation  of  Bathtubs  and  Showers  m 
WB  3ABR55235-IV-1-P1,  Installing  Mixing  Faucets  and  Showers  , 
Manufacturer's  Rough- In  Specifications 

Audio  Visual  Aids 

Slides,. Installation  of  Bathtubs  and  Showers 

t 

Training  Equipment  . 
Band  Tools  for  Plumbing  (1) 
JJhop  and  Special  Tools  for  PlumDing  (2) 

•> 

J 

4 

Q 

Mock-UpTraiaer  (2)  - 

OUUWQl  \*r 

Training  Methods 

Discussion  and  Demonstration  (2  hrs) 
Performance  (4  hrs) 
Outside  Assignments  (2  hrs) 

Instructional  Environment/Design 

Classroom  (2  hrs}, 

laboratory  (4  hrs) 

Study  Hall  (Dormitory)  (2  hrs) 

Group/Lod$stepr  Proficiency  Advancement 

PLAN  Of  INSTRUCTION  NO.*        3ABR55235  *~ 

oate    2  July  1975             j  ilock  no,    IV                    j  page  no,  41 

■».M.' 

ERIC  -•  15; 


7 


PLAN  OF  INSTRUCTION  (C»Mim.*<J) 


UN      zt.  *£TiOH  AND  CRil  ERiON  OilJU  Iivf  5 


2/  Installation  of  Water  Closets 

a.    Using  the  manufacturer's. specifica- 
tions -and  procedures  provided,  install  a  tank* 
type  water  closet  bowl.  Bowl  must  be  securely 
attached  to  closet  flange. 


DURATION 
(HOURS) 


8 

(6/2) 
Day  29 

(3/D 


FLAM  OF  INSTRjC*  On  NO.  3ABR55235 


SUPPORT  MATERIALS  AND  GUIDANCE 


Instructional  Guidance 

Use  slides  and  samples  when  discussing  the  types  of  tubs  aAd  drains. 
Discuss  floor  and  wall  preparation  procedures.  Identify  the  symbols 
used  to  represent  various  types  of  tubs.  Usd  manufacturer's  rough-in 
specifications  for  references.  Dis.cuss  the  types  of  showers,  valves,, 
and  shower  heads.  While  in  the  booth  area,  enforce  correct  lifting 
procedures  and  techniques  designed  to  reduce  danjage  to  fixtures. 
Demonstrate  the  correct  leveling  techniques.  Demonstrate  techniques 
used  in  preventing  surface  damage  to  chromeplated  'accessories. 
Discuss  the  procedures  for  protecting  the  finish  on  fixtures  during  the 
insUllatic^^rpcess.  Have  the  students  complete  the  work  project.^ 

At  the  end  of  day  28,  make  the  following  outside  assignment:  Read  SG 
3ABR55235-IV-2,  Answer  the  questions.  Fill  in  the  blanks  of 
WB  3ABR55235-1V-2-P1.  Be  prepared  for  a  quiz  over  this  material 
The  following  references  should  be  used  in  preparing  the  lesson: 

AFR  127-101,  Ground  Accident  Prevention  Handbook 
National  Plumbing  Code  • 


Column  1  Reference 

s  : — 

2b 


STS  Reference 

m  

14a 


Instructional  Materials 

SG  3ABR55235-IV-2,  Installation  of  Water  Closets 

WB  3ABR55235-IV-2-PI,  Installing  Tank-Type  Water  Closets 

Manufacturer's  Rough-In  Specifications 
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UNITS  OF  IMSTRUCTION  AHO  CRITERION  OBJECTIVES 


b.  Following  the  procedures  provided, 
install  a  flush  tank*  The  tank  must  be  level 
and  attached  securely  to  the  bowl. 


PLAN  OF  INSTRUCTION  NO  3ABR55235 


DURATION 
(HOURS) 


(3/1) 


SUPPORT  MATERIALS  AHO  CUIOANCE 


Audio  Visual  Aids 

Slides,  Water  Closet  and  Mechanism 

Training;  Equipment 

Hand  Tools  for  Plumbing  (1) 

Shop  and  Special  Tools  tor  Plumbing  (2) 

Water  Closet  (2) 

Flush  Tank  (2) 

Training  Methods 

Discussion  and  Demonstration  (2  hi^s) 
Performance  (4  hrs) 
Outside  Assignment  (2  hrs)  - 

Instructional  Environment/Design 

Classroom  (2  hrs) 

Laboratory  (4  hrs) 

Study  Hall  (Dormitory)(2  hrs) 

Group/Lockstep:  Proficiency  Advancement 


Instructional  Guidance 


Use  slides  and  sam^  ol  wider  closets, 

flushing  actions,  and  flushing  mechanisms.  Demonstrate  the  installalioi 
of  flush  tank  internal  mechanisms.  Explain  the  purpose  and  Installation 
of  a  wax  ring.  Have  the  students  assemble  a  flush  tank.  Emphasize  the 
precautions  to  be  taken  when  handling  water  closets.  Identify  methods 
of  fabricating  and  Installing  supply  lines.  Have  the  students  complete 
the  work  projects. 
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UNITS  OF  INSTRUCTION  ANO  CRITERION  OBJECTIVES 


DURATION 
m  (HOURS) 


SUPPORT  MATERIALS  ANO  GUfOANCE 


3.    Installation  of  Urinals 


8 

(«/2) 

ill    a  wall-mounted  urinal  Day  30 
in  accordance  wfth  the  manufacturer1^  |  (4/1) 

'installation  instruction.  Urminal 
must  be  securely  attached  and  musf 

be  the  correct  distance  from  the 
floor* 

x    b.    Using  instructions  provided,  install  a  (1/1) 
Clushometer  and  a  vacuum  breaker.  The 
.Installed  items  must  not  leak  and  must  be 
'  "aligned  with  the  fixture  inlet. 


c.    Using  the  instructions  provided. 
Install  a  P-trap.  The  trap  must  be  aligned 
with  the  fixture  outlet. 


(1/0) 


For  day  29,  make  the  following  outside  assignment:   Read  SG 
3ABR55235-IV-2,  and  arwwer  the  questions.  Complete  WB  3ABR55235- 
IV-2-P1,  .  m  The  following 

references  should  be  used  in  preparing  the  lesson: 
AFR  127-101,  Ground  Accident  Prevention  Handbook 
National  Plumbing  Code 


Column  1  Reference 


3a 

3b 
3c 


STS  Reference 
T?a  1 
103(3).  14a  Be? 
13a(5).  14a 


Instructional  Materials 
SG  3ABR55235-IV-3,  Installation  of  Urinals 
WB  3ABR55235-IV-3-P1,  Installation  of  Urinals 
Manufacturer's  Rough-In  Specifications 

Audio  Visual  Aids 

Slides,  Identification  and  Installation  of  Urinals 

Training  Equipment  % 

Hand  Tools  for  Plumbing  (1) 

Shop  and  Special  Tools  for  Plumbing  (2) 

Urinal  (2) 


PLAN  OF  INSTRUCTION  NO.  3ABRS523S 


K3iang»*fc*fl  ggnniOg  1fl7rt  *' 


•LOCK  NO. 


IV 


PAGE  NO.  44 


o 

ERJC 


20 


r  #  5  

PLAN  OF  INSTRUCTION  (Cont.noed 

UN5T3  OF  iNSIRJCVON  an9  "■<  ~      >  Cr  J£-.  TlVtS 

J 

DURATION 
(HOURS' 

'SUPPORT  MA'S  -n'M  .  •  ANT  OUlCM 

MCE  - 

'«»  '  . 

4 

• 

\ 

* 

-  .  5- 

Training  Methods  _ 

Discussion  and  Demonstration  (2  hrs) 

Performance  (4  hfa) 

Outside  Assignments  (2  hrs) 

Instructional  Environment/Design                                .  4 

Classroom  (ZJfrs) 

Laboratory  (4  hrs) 

Study  Hall  (bormitory  )(2  hrs) 

Group/Lockstep:  Proficiency  Advancement 

Instructional  Guidance                             U.      .        , .._,„„, ^ 
Use  slides  and  available  samples  to  describe  various  types  of  «f  ^ls 
and  discuss  the"  codes  governing  the  use  of  each  type.  Discuss  the  types 
of  traps  used,  vacuum  breakers,  and  flushing  mechanisms.  Identify  . 
and  demonstrate  the  use  of  spud  trenches.  *H^^J2K£S- 
when  installing  wall-hung  urinals.  Reference  students  to  specific  manu 
tactarer* TspSificationsfor  wall-hung  urinal.  Have  students  install  and 
connect  a  will-hung  urinal.  Demonstrate  how  flushometers  can  be 
adjusted  and  discuss  repair  procedures.  Have  the  student,  perform  an 
oTwSonal  check  ofurinal  installation.  Help  the  students  analyze j>  - 
Slelauses  of  malfunctions  if  they  exist,  and  permit  them  to  correct 
them.  Have  the  students  complete  the  work  projects. 
At  the  end  of  day  30,  make  the  following  outside  assignment:  Read  SG  • 
3ABR55235-IVr4,  and  answer  the  question.  Complete  WB  3ABR55235- 
rV-4-Pl.  Be  prepared  for  a  test  over  this  material.  The  following 
reference  should  be  used  in  preparing  the  lesson: 

*  * 

AFR  127-101,  Ground'  Accident  Prevention  Handbook 

/                                 \  * 
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UNITS  Of  INSTRUCTJON  AND  CRITERION  OBJECTIVES 


DURATION 
.  (HOURS) 


SUPPORT  MATERIALS  AND  CUICANC 


4.   Installation  of  Lavatories 


a.  Install  a  wall-mounted  lavatory  in  a 
accordance  with  the  manufacturer's  specifi- 
cations^ Lavatory  must  1>e  mounted  securely 
and  be  the' correct  height  from  the  floor.  . 

'  %  ' 

b.  Using  a  basin  wrench  .and  following 
the  procedure*  provided^  install  a  faucet  and 
supply  lines.  The  faucet, must  be  securely 
fastened  to  the  fixture,  must  open  and  close 
easily  but  must  not  leak  when  closed: , , 

e.    Following  the  instructions  provided, 
install  a  lavatory  trap,  The  trap  must  be 
aligned  with  fixture  outlet  and  the  connections, 
must  b$  water  tight. 


8 

(6/2) 
Day  31 
'  (3/1) 


(2/D 


(1/0) 


Column  1  Reference 

4b 

4c 


STS  Reference/ 
13a(3) 

lifOO),  13a(5) 


Instructions-Materials 

SG  3ABR55235-IV-4,  Installation  of  Lavatories 
WB  3ABR55235-IV-4-P1,  Installing  Lavatories 
Manufacturer^  Specifications  ' 

Audio  Visual  Aids         -  *  * 

Slides,  Installation  of  Lavatories 

training  Equipment  <-  •  v 

Hand  Tools  for  Plumbing  (I)  * 
Shop  and  Special  Tools  for  Plumbing;  (2)' 
Lavatory,with  Faucet  and  Drain  (2) 

Training  Methods 

Discussion  and  Demonstration  (2  hrs) 
Performance  (4  hrs) 
Outside  Assignments  <2  hrs) 

Instructional  Environment/Design 

Classroom  (2  hrs) 

Laboratory  (4  hrs) 

Study  Hall  (Dormitory)(2  hrs)l 

Gtoup/Lockstep:Proflciency  Advancement 
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5.    Insulation  of  Water  Lines 

a.    Using  preformed  insulation,  cement, 
paste,  cheesecloth,  and  metal  bands  and 
following  instructions  provided,  insulate  a 
water  line.  Pipe  must  be  completely  covered 
and  the  insulation  secured  with  cheesecloth, 
metal  bands  and  cement. 


PLAN  OF  INM  RUCTION  NO.  3ABR55235 


.DURATION 
'  UIGURS 


kpport  ma*c=  ano:«jh)an: 


8 

(6/2) 
Day  32 

(6/2), 


Instructional  Guidance 

I  Use  slides  and  samples  to  describe  types  of  lavatories,  Use  manufac- 

i  turer's  rough-in  specifications  to  discuss  wall  preparation  and  installa- 
tion procedures.  Describe  drain  components  and  installation,  types  of 
traps,  and  installation  procedures.  Discuss  the  codes  governing  the  use 

;  of  slip  joints.  Identify  and  demonstrate  the  use  of  a  basin  wrench. 
Monitor  the  students  as  they;  prepare  a  wall  for  a  lavatory  installation* 

#,  Stress  the  care  of  fixtures  and  accessories  to  prevent  undue  damage. 
Have  the  students  install  the  lavatory  and  t.est  for  leaks. 

i  At  the  end  of  day  31,  make  the  following  outside  assignment:-  Read  SG 
>  3ABR55235-JV-S,  and  answer  the  questions.  .Complete  WB  3ABR55235- 
;IV-5-Pl.  Be  prepared  for  a  test-on  this  material.  The  following 
•  references  should  be  used  in  preparing  the  lesson: 


AFR  127-101,  Ground  Accident  Prevention  Handbook 
National  Plumbing  Code 


Column  1  Reference 
5a  ^ 


Instructional  Materials 


STS  Reference 


42L  12g 


SG  3ABR55235-IV-5,  Insulation  of  Water  Lines' 

WB  3ABR55235-IV-5-P1,  Instating  Water/Line*  and  Fittings 


Audio  Visual  Aids 


Slides,  Types  of  In sulat ions 
Slides,  Installation  Procedures 
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DURATION 
♦HOUR* 

? 

SUPPORT  jpATERlAl  S  ANO  GUIDANCE 

i 

j  Training  Equipment  f 

!  Hand  Tools  for  Plumbing  (1) 

j  Shop  and  Special  Tools  for  Plumbing  (2) 

1 

t 

« Training  Methods 

i  Discussion  andtfJemonstration  (1  hr) 

;  Performance  45  hrs) 

'  Outside  Assignments  (2  hrs)^ 

c 

Instructional  Environment/Design 

Classroom  (1  hr) 

Laboratory  (5  hrs) 

Study  Hall  (Dormitory)(2  hrs) 

Group/Lockstep:  Proficiency  Advancement 

* 

t 

1 

1 

j 

Instructional  Guidance 

Use  slides  and  samples  while  describing  the  types  and  use  of  insulating 
materials.  "Discuss  the  need  for  insulating  hot  and  cold  water  pipe. 
Demonstrate  the  installation  of  preformed  insulation  with  cheesecloth, 
wheat  paste,  and  metal  bands.  Demonstrate  the  use  of  magnesiuiii  * 
asbestos  cement.  Demonstrate  the  safe  use  of  knives,  scissors,  or 
hacksaws  in  cutting  materials.  Have  the  students  insulate  the  hot  water 
lines  from  the  heater  and  a  valve  body. 

Af  f  Ka  an/1  nf  /lot/  39     malra  f Vi*  f nl  1  r\MJ \ n cr  rutf  aiH  a  o  mn\tmTY\0*T\t *  SO 

AC  tne  enu  01  oay        uiakc  tnc  xuiiuwing  uuioiue  Aooiguuiciii*  w«u 
3ABR55235-1V-6,  and  anpver  the  questions.  Be  prepared  for  a  test  over 
this  material.  The  following  references  should  be  used  In  preparing  the 
lesson:  \ 

AFR  127*101,  Ground  Accident  Prevention  Handbook 
National  Plumbln^pode ' 

<r  • 
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*  *   

UMITS  Of  INSTRUCTION  AKO  CRITERION  OBJECTIVES 

1 

DURATION 
>2  (HOURS) 

■J 

SUPPORT  MATERIALS  AKO  GUIOAKCE 

3 

6*    Inspection  and  Maintenance  of  Plumbing 
Systems 

♦   a.    Locate  leaks  visually  or  with  instru- 
ments in  buried  or  hidden  water  lines.  Each 
student  must  locate  at  least  one  leak.  ^ 

b.  Given  a  drawing  of  a  water  supply 
system,  sketch  one  method  of  reducing  water 
hammer.  The  method  sketched  must  comply 
with  the  national  plumbing  code. 

c.  Following  given  procedures,  visually 
check  the  pressure  and  flow  of  water  in  a 
building  or  base  water  supply  system.  Each 
student  must  visually  check  the  pressure  and 
flow. 

d.  Make  an  operational  check  of  the  water 
supply  lines,  Tent  and  waste  system,  and,  pipe 
hangersin  the  booth  area.  List  all  malfunc- 
tions  or  problem  areas  that  must  be  corrected. 
Each  student  must  find  all  the  malfunctions  and 
problem  areas  found  by  the  Instructor. 

'  c.    Following  given  procedures,repair 
all  the  leaking  joints  and  replace  all  the 
defective  pipe  in  the  booth  area.  All  leaks 
must' be  repaired  and  all  defective  pipe  re- 
placed. 

.• 

PLAN  OF  INSTRUCTION  no.       3ABR5S23S  ; 

8 

.(6/2) 
Day  33 
(1/1) 

* 

(0.5/0) 
(0.5/0) 

(1/D 

i 

/ 

OAT6  { 

Column  1  Reference          STS  Reference  j 

II.                               10X4),  10a(5)  1 

6b                                12c  1 

fir                                  I5a7l),  10a(2)  /• 

6d                                  10a(3),  lOe 

6e                                12a,  12b 

Rf                               libit)  (e) 

6g    -  13b(3)(d) 

fih                                 13b(3)(b)  ' 

Instructional  Materials                                         _    _  . 
SG  3ABR55J35-IV-6,  Inspectbn  and  Maintenance  of  Plumbing  Systems 
WB  3ABR55235-IV-6-P1,  Inspection  and  Maintenance  of  Plumbing 
Systems 

Manufacturers  Jtough-In  Specifications  ^ 
National  Plumbing  Code 

Audio  Visual  Aids                A  1 
Slides,  Builcilng  Plumbing  Systems 

Trainin*  Equipment  *  & 
Hapd  Tools  for  Plumbing  (1) 
Shop  and  Special  Tools  for  Plumbing  (2) 

Training  Methods 

Discussion  and  Demonstration  (2  hrs) 
Performance  (4  hrs)  \ 
Outside  Assignments  (2  hrs) 

j  July  1975         |  "-0CKt!0-      IV          \       \  "*ctN0  49   J 

PLAN  OF  INSTRUCTION  (C.ntmut* 

UNITS  OF  INSTRUCTION  AND  CRITERION  OBJECTIVES 

r  v 

DURATION 
(HOURS) 

2 

SUPPORT  MATERIALS  AND  GUIDANCE  « 

3 

j 

f .    Given  ^tank  type  water  closet  with  a 
malfunctioning  flush  valve,  float  valve,  and 
necessary  repair  procedures,  perform  the 
necessary  repairs  to  place  the  valves  in  opera- 
tional condition; 

(0.5/0)% 

Instructional  Environment/Design  ' 
Classroom  (2. hrs) 
Laboratory  (4  hrs) 

Study  Hall  (Dormitory)(2  hrs)  ' 
Group/Lockstep:Proficiency  Advancement 

g.  Using  a  valve  repair  kit,  necessary 
hand  tools,  and  prescribed-procedures,  repair 
a  leaking  water  faucet  or  valve  to  restore  it 

to  serviceable  condition. 

h.  Given  a  malfunctioning  flushometer, 
and  repair  procedures,  perform  the  necessary 
repairs  to  place  the  unit  in  operational 
condition.  t 

\      •  . 

*  * 

(0.5/0) 
(1/0)  * 

Instructional  Guidance  '  *~ 
Use  samples  and  existing  plumbing  systems  when  discussing  the  inppec- 
tion,  maintenance,  a^d  repair  of  piping,  fixtures,  and  appurtenances. 
Demonstrate  the  mettags  of  inspecting  water  systems  for  flofr,  pressure 
valve  operation,  leaksv  Discuss  the  possible  causes  and  correction 
of  low  water  pressure  and  flow,  water  hammer,  friction,  pipe  alignment, 
leaking  pipe,  and  joint.  Demonstrate  how  a  leaking  faucet  may  be 
repaired  by  using  a  valve  seat  repair  tool.  Describe  the  possible  mal-  m 
functions  in  both  drain  and  vent  systems  and  the  techniques  used  to  locate 
malfunctions.  The  plumbing  systems  which  the  students  have  installed 
should  be  "bugged"  so  the  students  will  have  to  (1)  repair  a  leak  in  water 
lines;  (2)  repair  and/or  replace  a  leaking  water  faucet  and  drain;  and 
(3)  adjust,  repair,  and/or  replace  flush  tank  mechanisms,  and  flusho- 
meters.  Help  the  students  to  diagnose  problems  and  determine  appro- 
priate repair  procedures.  Stress  safety  while  working  with  heavy  pipe  . 
tools  and  equipment. 

At  the  end  of  day  33,  make  the  following  outside  assignment:  Read  SG 
3ABR55235-IV-7,  »d  answer  the  first  five  questions.  The  following 
references  should  be  used  when  preparing  the  lesson: 
Ar it  i*f~iui,  o round  ac ciue m  jrrevenuon  naiiuuuu*. 
National  Plumbing  Code 

• 

PLAN  Of  WIT  RUCTION  MO.  3ABR55135 

OATE 

2july»75        |  •lo«  ho.     ,y                   mm*o.  w 

PLAH  OF  INSTRUCTION  (C«itliiui4 

UNITS  OF  INSTRUCTION  AHO  CRITERION  OtJECTlVES 

DURATION 
(HOURS) 

SUPPORT  MATERIALS  AND  GUIDANCE 

7.   Recovery  and  Restoration 

a.   Working  as  a  member  of  a  team  and 
following  verbal  and  written  instructions, 
remove,  clean,  inspect,  and  salvage  all  of  the 
plumbing  fixtures,  valves,  pipe,  and  tubing 
from  the  booth  area.  Salvaged  equipment  > 
must  be  cleaned,  inspected,  assorted  as  to 
size,  material,  and  type  and  returned  to  the 
correct  storage  area. 

16 

(12/4) 
Days  34 
and  35 
(12/4) 

Column  1  Reference          STS  Reference 

7a                               3a(7),  llf(9)(c),  12b 

Instructional  Materials 

SG  3ABR55235-IV-7,  Recovery  and  Restoration 

WB  3ABR55235-IV-7-P1,  Recovering  and  Restoring  Piping  and  Fixtures 
Manufacturer's  Roagh-In  Specifications 

Audio  Visual  Aids 

Slides,  Building  Plumbing  Systems  ' 

i     ■           -  ' 

Training  Equipment 

Hand  Tools  for  Plumbing  (1) 

Shop  and  Special  Tools  for  Plumbing  (2) 

Salvageable  Plumbing  Equipment  (2)   ^ 

> 

• 

Training  Methods 

Discussion  and  Demonstration  (2  hrs) 
Performance  (10  hrs) , 
Out  side  Assignment  sii^s) 

* 

Instructional  Environment/Design 

Classroom  (2  hrs) 

Laboratory  (10  hrs) 

Study  Hall  (Dormitory)(4  hrs) 

Group/LocIcstep:Proficiency  Advancement 

> 

*  * 

j  PLAN  OF  INSTRUCTION  no.  3ABR5523& 

date         2  July  1975            block  no.  jy 

PACE  NO.  gj 
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or 


PLAN  OF  INSTRUCTION  (CmtIhu** 

^           UNITS  OF  INSTRUCTION  AND  CRITERION  OBJECTIVES 

DURATION 
n  (HOURS* 

t  * 

SUPPORT  MATERIALS  AND  GUIDANCE 

3  . 

r 

\  t 

8.     Planning  and  Layout  of  Plumbing  Systetns 

\ 

\ 

a.  Given  a  floor  plan,  make  a  working 
drawing  and  specify  the  method  of  installation 
of  the  plumbing  system  that  is  required  in  this 
specific  plan.  The  drawing  must  be  complete 
enough  to  be  need  to  make  a  bill  of  materials. 

b.  Using  a  working  drawing  of  a  plumbing 
system,  make  a  bill  of  materials  that  would  be 
needed  to  construct  the  system.  The  bill  of 
materials  must  accurately  identify  all  required 
materials  without  shortages  and  without  excess 
greater  than  10%.  \ 

V  . 

14 

(10/4)  > 
Day*  36 
and  37 

(4/1) 

(2/D 

Instructional  Guidance  A 

Discuss  the  circumstances  In  which  pipii^pTay  be  recovered  for  later 
reuse.  '  Discuss  the  'codes  governing  recovery  and  reuse  of  pipe. 
Discuss  the  best  methods  of  dismantling  various  types  of  pipe  and  Joints. 
Emphasize  the  careful  handling  of  fixtures,  to  prevent  <&ipage,tnd  injury 
to  the  personnel.  Have  the  students  dismantle,  dean,  and  store  bath- 
room fixtures,  piping  and  fittings. 

At  the  end  of  day  34,  make  the  following  outside  assignment:  Review 
SG  3ABR55235-IV-7  and  answer  questions  6  thru  10. 

At  the  end  of  day  35,  make  the  following  outside  assignment:  Read  SG 
3ABR55235-IV-8  and  answer  the  questions  at  the  end  of  the  text.  The 
following  references  should  be  used  when  preparing  the  tesson: 
AFR  127-101,  Ground  Accident  Prevention  Handbook 
National  Plumbing  Code 

Column  1  Reference             STS  Reference 
4a                                  ga(3i,  8a,  8c(l),  8d 
8b  8c(2) 
«c  ,  I?a 

Instructional  Materials 

S6  3ABR55235-IV-8,  manning  and  Layout  of  Plumbing  Systems 
W§,  3ABR55235-IV-8-P1,  Planning  and  Layout  of  a  Plumbing  System 
National  Plumbing  Code 

* 

> 

> * 

PLAN  OF  INSTRUCTION  MO.      3  ABR55235 

0ATI    2  July  1975            |  "LOac  H0-     IV                    r"°'  N0-  52 

f 


c*  Using  a  floor  plan,  a  working  drawing, 
>  and  the  required  materials,  install  a  plumbing 
system  in  the  miniature  model  house. 
Completed  system  must  comply  vftth  the 
National  Plumbing  Code. 


PLAN  OF  INSTRUCTION  (C»ntinu«d) 


UNITS  OF  INSTRUCTION  AND  CRITERION  OBJECTIVES 


0.    Measurement  Test  and  Test  Critique 


DURATION 
(HOURS) 


(4/2) 


2  . 
(2/0) 
Day  87 


SUPPORT  MATERIALS  AND  GUIDANCE 


Training  Equipment 

Miniature  Pipi  and  Fittings  (12) 


Training  Methods 

Discussion  and  Demonstration  (4  hrs) 
Performance  (6  hrs) 
Outside  Assignments  (4  hrs) 

Instructional  Environment/Design 

Classroom  (4  hrs)  sTjSr 

Laboratory  (6  hrs) 

Study  Hall<Dormitory)  (4  hrs) 

Group/Lockstep:  Proficiency  Advancement  ^ 

Instructional  Guidance  ^ 

Dbcuss  the  use  of  floor  plans  and  the  necessity  of  making  complete 
worlds  drawings.  Divide  the  class  into  groups  and  have  them  complete 
the  work  project. 

At  the  end  of  bay  36,  make  the  following  outsidetuslgnintnt:  Reviews 
SG  3ABR55235-1V-8  and  WB  3ABR55235-IV-8-P1  and  prepare  for  a  test' 
over  Block  IV.  i 

At  the  end  of  Day  37,  make  the  following  outsUte  assignment:  Read  SG 
3ABR55235-V-1,  and  answer  the  questions.  Read  SG  3ABR55235-V-2, 
and  answer  the  questions.  Be  prepared  for  a  test  over  this  material. 
Hie  following  reference  should  be  used  in  preparing  the  lesson: 

National  Plumbing  Code 
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PACE  NO. 


53 


PL  AH  OF  INSTRUCTION 


COURSE  TlTwE 


Plumbing  Specialist 


BLOC^  TITLE 


Utility  Equipment 


UNITS  OF  INSTRUCTION  AND  CRITERION  OBJECTIVES 


1%    Winterization  vt  Piping 

a.   Working  as  a  member  of ,a  team, 
winterize  the  plumbing  fixtures  in  the  building 
latrine.  Ail  watef  must  be  removed  from  the 
fixture  traps^^ 

^     b.   Working  as  a  member  of  a  team,  and 
using  either  a  propane  torch  or  rags  and  hot 
water,  thaw  a  frozen  pipe  (frozen  pipe  may  be 
simulated).    The  pipe  must  be  heated  until  it 
is  warm  when  touched. 


f  an  of  instruction  no,  .  3ABB55235 


DURATION 
(HOURS) 


2 

(2/0) 
Day  38 
(I/O) 


(I/O) 


SUPPORT  MATERIALS  AND  GUIDANCE 


STS  Reference 
12f 


Column  1  Reference 

la  

lb   

Instructional  Materials 

SG  3ABR55235-V-1,  Winterization  of  Piping  , 

WB  3ABR55235-V-1-P1,  Winterizing  Building  Plumbli^g  System 

National  Plumbing  Code 

Audio  Visual  Aids 

Slides,  Winterization  of  a  Building  Plumbing  Syfetera 
Slides,  Techniques  in  Thawing  Pipes  ^\ 

Training  Equipment 

Hand  Tools  f o r  Plu  mbing  (1) 

Training  Methods 

Discussion  and  Demonstration  (1.5hrs) 
Performance  (0.5  hr) 

Instructional  Environment/Design 
Classroom  (1.5  hrs)  **  . 
Laboratory  (0.5  hr) 

Gioup/Lockstep:  Proficiency  Advancement 
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BLOCK  NO. 


pace  no,  54 


4'i  • 


» 


41 


.3?          ■  .  — 

Pt AM  OF  INSTRUCTION  (Ctnfinut* 


UN?  f  SCC 


ZN  -nP         (  RIOK  OBJECTIVES 


2.    Maintenance  of  Valves 

> 

a*    Given  a  globe  valve*,  locate  and  name 
each  61  the  major  components.  All  compo- 
nents must  be  correctly  named,  > 

b.    Following  given  instructions,  repair 
a  globe  valve.-  The  completed  valve  must  open 
and  close  easily  but  must  not  leak  when  closed 


OURAT.3N 
.HOURS 


6 

(V2) 
Day  38 
(1/1) 

(3/1) 


SUPPORT  MATERIALS  ANO  GUIOANCE 


Instructional  Guidance 


Describe  the  effects  of  freezing  temperatures  on  plumbing  systems  and 
j  how  water  freezing  and  expanding  within  the  system  causes  pipe,  joints, 

or  fittings  to  leak.  Use  slides  to  show  the  materials  and  procedures  used 
•  to  thaw  pipe  systems.  Have  the  students  complete  the  workbook 
{exercises. 


!  Column  1  Reference 
2£  


2b 


STS  Reference 

mm  ' 

13b(3)(a) 


Instructional  Materials 
3G.3ABR55235-V-2,  Maintenance  of  Valves 
J  WB  3ABR55235-V-2-P1,  Maintaining  Valves  • 

Audio  Visual  Aids 

Slides,  Valves  Used  in  Plumbing  Systems 
Training  Film:  FLC  16/118,  Piping  Pointers 

Training  Equipment 

Hand  Tools  for  Plumbing  (1) 

Shop  Tools  for  Plumbing  (2)  J 


rrmlniMll 
Mscusskm 


lAthodi 


Discussion  and  Demonstration  (1  hr) 
Performance  (3  hrs) 
Outside  Assignments  (2  hrs) , 
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55 


ERIC 


A3 


'PL AH  OF  INSTRUCTION  (C«itiiiu*4 


3.    Maintenance  of  Sewers  and  Grease  Traps 


a.  Working  as  a  member  of  a  team  and , 
using  an  engine  or  electrically  powered  auger, 
steel  tape  or  chemicals,  clean  a  sewer  line* 
Cleaned  line  mast  pass  water  readily. 

b.    Using  maps,  probes,  or  electrical 
instruments,  locate  a  buried  pipe.  Two  or 
more  students  must  individually  locate  the  same 
pipe.  • 


AN  Of  IN  Of  RU   7      4  ' 


3ABR55235 


DURATION 
.  (HOURS! 


8 

(«/2) 
Day48 

(2/1) 


(2/0.5) 


-SUPPORI  UA1 ERI ALS.ANO  GUIDANCE. 


Instructional  Environment/Design  ,  ♦•»' 

Classroom  (1  hr) 

Laboratory  (3  brs)  "  : 

StudyNlall  (Dormitory)  (2  hrs) 
Grbup/!bockfltep:  Proficiency  Advancement 

t 

Instructional  Guidance  - 
Use  slides  to  describe  the  components  of  globe,  gate,  plug,  and  check 
valves.  Discuss  how  the  valve  seats  and  other  valve  components  may  be 
repaired.  Have  the  students  dismantle;  Inspect,  and  perform  repairs 
on  valves.  > 

At  the  end  of  day  38,  make  the  following  outside  assignment:  Read  SG 
3ABR55235-V-3,  and  answer  the  questions.  Be  prepared  for  a  test  over 
this  material.  The  following  references  should  be  used  in  preparing  the 
lesson: 


AFlif55^13,  Maintenance  and  Operation  of  Water  Plants  and  Systems 
AFR  127-101,  Ground  Accident  Prevention  Handbook 


Column  1  Reference 

3a 

3b 

3c 


STS  Reference 

M)>  ia(S),  lieilL  12ei&  12e£),  I2e(41 
121 

ICS,  14c,  15b      -  > 


Instructional  Materials 

SG  JABR55235-V-3,  Maintenance  of  Sewer  and  Grease  Traps 

WB  3ABR55235-V-3-P1,  Maintaining  Sewer 

WB  3ABR55235-V-3-P2,  Maintaining  Grease  Traps 

*  4 
Audio  Visual  Aids 
Slides,  Maintenance  of'  Main  Sewer 
Slides,  Maintenance  of  Grease  Trap 


2  July  1075 


DLOCK  NO. 


PaGc  NO. 


56 


PLAN  OF  INSTRUCTION  (C#ntinw«J) 

Jti  TS        NaTRuCliCN  i.ND  C^'TERJON  OBJECTIVES 

*! 

F 

DURATION 
IHOURS* 

2 

SUPPORT  MATERIALS  AND  GUIDANCE 

i 

c.    Following  given  procedures  and 
working  as  a  raember_of  a  team,  inspect  and 
clean  a  grease  trap  or  septic  tank*  Tte  clean* 
grease  trap  or  septic  tank  must  operate 
correctly  without  leaking  and  without  undue  . 
odor. 

(2/0.5) 

! 

Training  Equipment 
Hand  Tools  for^Plumbing  (1) 
Shop  and  Special  Tools  for  Plumbing  (2^ 
Grease  Trap  (12) 

Pipe  Detection  Instruments  and  Devices  (12) 
Power  Auger  (8) 

r 

f 

< 

Training  Methods 

Discussion  and  Demonstration  (2  hrs) 
Performance  (4  hrs) 
Outside  Assignments  (2  hr) 

Instructional  Environment /Design 

Classroom  (2  hrs) 

Laboratory  (4  hrs)' 

Study  Hall  (Dormitory)(2  hrs) 

Group/Lockstep:  Proficiency  Advancement 

,  \ 

Instructional  Guidance 

Use  slides  and  maps  when  discussing  the  methods  of  locating  buried 
pipe.  Demonstrate  the  use  of  maps  and  probes  in  locating  pipe.  Describe 
the  procedures  used  for  checking  the  flow  in  a  main  sewer.  Discuss  the 
safety  precautions  to  be  observed  when  working  in  manholes.  .Show  the 
sewer  auger  and  demonstrate  how  it  is  used.  Explain  why  chemicals 
should  be  added  to  the  sewer  after  rodding.  Discuss  methdds  of  locating 
and  isolating  an  area  of  malfunction.  Briefly  discuss  the  procedures  for 
coordinating  with  affected  activities  and  supporting  work  centers. 
Describe  various  methods  of  removing  drainage  pipe,  including  plastic, 
steel,  cast  iron,  cement  asbestos,  clay  tile,  when  Joints  are  threaded, 
flanged*  lead-caulked,  sleeved,  or  compression-fitted.  Discuss  the 
purpose,  location,  and. maintenance  of  grease  traps.  Have  the  students 

*;  ; ;  _ ;  -  3ABR5S235 
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PLAN  OF  INSTRUCTION  (Continued) 


jnJTSOF  tt'>1U,ZJZr  — *♦*  :«  :  t^'ON  OBJ6CTIVE5 


4.    Emergency  Maintenance  of  Exterior 
piping 

.  a.    Given  specific  tools,  equipment,  and 
instructions,"  make  a  temporary  repair  to  a 
,  line  by  installing  a  clamp-on  repair  device. 
Completed  repair  must  withstand  bale  water 
pressure  without  leaking. 

b.    Using  given  instructions,  grooved 
pipe  and  necessary  fittings,  assemble  a 
grooved  pipe  connection.  Completed  connec- 
tion must  withstand  base  water  pressure 
without  leaking. 


duration 

-;houk$) 


8 

(«/2) 
Day  40 

(3/1) 


(3/1) 


ho  3ABR55235 


i 


SUPPORT  MATERIALS  AND  GUIDANCE 


clean  a  grease  trap.  Have  the  students  rod  out  the  main  sewex*  used  in 
the  booth  area.  Using  equipment  and  maps,  have  students  locate  a  . 
buried  pipe.  Have  students  complete  workbook  projects. 
At  the  end  of  day  39,  make  the  following  outside  assignment;  Read  SG 
3ABR55235-V-4,  and  answer  the  questions.  Be  prepared  for  a  test  over 
this  material.  The  following  references  should  be  us€*d  in  preparing  the 

rn: 
127-101,  Ground  Accident  Prevention  Handbook 
National  Plumbing  Code 


Column  1  Reference 


4T 
4b 


STS  Reference 

m 


Instructional  Materials 

SG  3ABR55235-V-4,  Emergency  Maintenance  of  Exterior  Piping 
WB  3ABR55235-V-4-P1,  Temporary  Maintenance  of  Exterior  Piping 


!  Audio  Visual  Aids 

glides,  Emergency  Maintenance  of  Exterior  Piping 


i  Training  Equipment 
I  Hand  Tools  for  Plumbing  (1) 
Shop  and  Special  Tools  for  Plumbing  (2) 


2  July  1975 


BLOCK  NO. 


y      PACE  NO. 


PLAN  OF  INSTRUCTION  (C«itinu#4 


JN  7-        N'.-fcjCp'ION  AND  CRITERION  ObJECUVCS 


DURATION 
%  (HOURS) 


-Training  Methods 

Discussion  and  Demonstration  (2  hrs) 
Performance  ,{4  hrs)     /  r 
Outside  Assignments  (2  hrs) 


Instructional  Environment/Design 


Classroom  (2  hrs)  \ 
Laboratory  (4  hrs)  \ 
Study  Hall  (Dormitory)(2  hrs) 
Group/Lockstep:  Proficiency  Advancement 

Instructional  Guidance    |  { 
Due  to  the  complexity  of  al  repair  job  or  to*  relocate  a  completed 
operational  unit,  it  will  be  necessary  to  construct  temporary  or 
emergency  plumbing  systems.  Manufacturers  have  developed  pipe, 
fittings,  and  joints  that  can  be  quickly  assembled  or  dismantled  and 
are  ideal  for  construction /of  emergency  or  temporary  piping  systems. 
Use  slides  and  samples  in  describing  pipe  materials,  joints,  and/or 
temporary  piping  systems;  Demonstrate  the  assembly  of  pipe  joints 
and  methods  of  temporarily  stopping  leaks.  Have  the  students  assemble 
a  grooved  joint  and  a  compression  coupling.  Have  the  students  complete 
the  workbook  projects.  1 

At  the  end  of  day  40,  matt  the  following  outside  assignment:  Read  SG 
3ABR55235-V-5,  and  answer  the  questions.  Be  prepared  for  a  test  over 
this  material.  The  following  references  should  be  used  in  preparing  ftit*'. 
lessoa:  j 

AFM  85-13,  Maintenance  and  Operation  of  Water  Plants  and  Systems 
;  AFM  117-101,  Ground  Accident  Prevention.  Handbook 
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BLOCK  NO. 


V 


f  act  no.  59 


m 


•  51 


9> 


■r 


<s  -, 


-  T 


j^LAN  OF#ttTRUCTI0N  (C.ntinu.4 


,<ii 


 h 

OU8ATIOH 


Fire  Hydrants  and  Sprlnkler  Syflterof 

•  .'  .  ;     '  ' 

a.  Disassemble,  check,  repair  (if  . 
necessary),  and  reassemble  a  fire  hydrant. 
Completed  fire  hydrant  must  be  assembled 

correctly.  »  *  ' 

b.  Measure,  cut,  and  assemble  plartic 
pipe  to  install  a  portion  of  a  lawn  and  *>rinklei 

«gyate:n.  All  measurements  must  be  within 
+  1/8  inch  otgiren  specifications. 

c.  U^ng  firen- instruction  and  working 
«•  a  member  of  a  team,  inspect  a  pneumatic 
system  for  operation  and  identify  the  major 

.  components.  All  components  murt  be  identi- 
fied correctly. 


JABR55235 


12  " 

paysA4i,. 
42 

(6/0) 


(5/0) 


(1/0) 


— (i 


SUPPORT  MATERIALS  AND  CUID/nCC  /  , 


Column  1  Reference 


5a 
5b 
5c 


STS  fleference 


,i3ai2)il8bi2) 


•  ■  * 

H  instructional  Materials  • 
*3  JABR55235-V-S,  Firs  Hydrants  and  Sprinkler  Systems 
'  WB  3ABR552S5-V-5-P1,  Maintaining  Fire  Hydrants 
!  WB  SABR552S5-V-5-P2,  Assembling  Pla*ic  Pipe 
WB  JABR552S5-V-5-P3,  Pneumatic  System  Components^ 

— 

Audio  Visual  Aid! 

Aides,  lUlntenaHce  of  Fire  Hydrants 
Slides,  Maintenance  of  Sprinkler  Systems 

,  Training  Equipment  , 
I  Hand  Tools  tor  PkunblngHl) 
1  Shop  and  SpeclaPTools  for  Plumbing  (2) 
!  Fire  Hydrant  \%) 


fining  Method  i 
stum  and  I 


I  Discus 
Performance 


ISmonjrtratton  (4  hrs) 
(8hrs)  _ 


fastructlonal  Environment/Design  . 
;  Classroom  (4  hrs) 
laboratory  (8  hrs) 

Group/Lockstep:  Proficiency  Advancement 


.2  July  1975 


BLOCK  NO. 


PAGE  NO.  60 


•J  - 


'ERIC 


53 


PLAN  OF  INSTRUCTION  (C«itiitu«4 

jH.7%  of  inSIRMCTIOM  and  criterion  OBJECTIVES 

OOAATION 
(HOURS) 

SUPPORT  MATERIALS  AND  GUIDANCE 
3  - 

* 

•  * 

9 

? 

■  ■} 

8.    Utility  Equipment 

*t  Working  m  a  mimbir  of  a  group, 
install  ud  maintain  tba  water  supply  and  drain 
ayetem  tor  utility  equipment  auch  as  electric 
water  fountains.  The  water  supply  Una  moat 
wltfcstaad  baa*  water  pressure  without  leaking , 
and  drain  system  most  not  Itsk  whtn  a  sad. 

b.    Clean,  lubricate  and  maintain  plumb- 

aecordUif  to  tfc.  ipcrfflcatloM  in  T0J#«1PtW, 

« 

(«/0) 
Day  43 

(3/0) 

(3/0) 

Instructional  Guidance 

Use  maps,  slides,  and  samples  when  discussing  street,  building,  and 
aircraft  parking  apron  fire  protection  systems..  Describe  the  Installation 
procedures  for  fire  hydrants.  Describe  the  operational  checksand  other 
items  subject  to  periodic  maintenance.  Briefly  mention  fire  protection 
sprinkler  systems.  Discuss  field  and  lawn  sprinkler  systems,  types, 
material  compositions,  and  maintenance  required.  Demonstrate  how 
plaatic  pipe  joipts  are  "solvent-welded"  together.  Have  the  students 
cut  pipe  to  measured  length,  ream,  and  solvent-weld  bipe  together; 
Explain  the  toxic  effect  of  solvent  fumes  and  emphasize  the  need  for 
proper  ventilation.  Discus^  the  purpose,  construction,  and  maintenance 
of  pneumatic  piping  systems.  Have  the  students  complete  the  workbook 
projects.  The  following  references  should  be  used  in  preparing  the 
lesson: 

AFM  85-13,  Maintenance  and  Operation  of  Water  Plants  and  Systems 
AFlf  85-30,  Plumbing 

AFR  127-101,  Ground  Accident  Prevention  Handbook  > 

Column  1  Reference               STS  Reference 
«•      '    •                        14a,  14b 
6b                                    57  8a,  8d 

Instructional  Materials 

SC  SaMSSUS-V-I,  Utility  Equipment 

WB  SABR55285-V-8-P1,  installing  Utility  Equipment 

WB  3ABR55235-V-8-P1,  Cleaning  and  Maintaining  Tools  and  Equipment 

TO  38-1-101,  Maintenance  and  Care  of  Hand  Tools 

Audio  Visual  Aids 

Slides,  Utility  Equipment  4 

Hides,  Utility  Equipment  Water  and  Drain  System 

** 

■  ;«  ■            .c.     JABR55335  • 

D-'TC             2  JUly  mi*            JlL0«NO.      y                               |  ^AOtMO.  || 

7.    Corrosion  Control 


a.    Inspect  a  plumbing  piping  system  for 
evidence  of  corrosion  and  list  the  type  of 
corrosion  found.  All  students  muat  find  the 
sanie  type  of  corrosion,  *• 
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PLAN  OF  INSTRUCTION  (C«r»tir»u«<J) 


DURATION 
(HOURS) 


SUPPORT  MATERIALS  AND  GUIDANCE 


3 

(3/0) 
Day  44 

(1/0) 


Training  Equipment  ♦ 
Hand  Tools  for  Plumbing  (1) 
Shop  and  Special  Tools  for  Plumbing  (2) 
Water  Cooler  (12) 

Training  Methods  • 
Discussion  and  Demonstration  |  (2  hrs) 
Performance  (4  hrs) 

Instructional  Environ  me  at /Design 

Classroom  (2  hrs)  ~ 
Laboratory  (4  hrs) 

Group/Lockstep:  Proficiency  Advancement 

T^S^Vh^dSsing  the  type,  of  utUttrequipn^nt   Discuss  pipe 
coLction  and  drains.  Point  out  that  bJ 
codes  from  having  a  direct  connection  to  the  drain  system.  Haye 
^e^n?.comi?lete  the  workbook  projects.  The  following  references^ 
should  be  used  in  preparing  the  lesson: 

AFM 15-13  Maintenance  and  Operation  of  Water  Plants  and  Systems 
AFJt  127-10'l,  Ground  Accident  Prevention  Handbook 


Column  1  Reference 


7a 
7b 
7c 
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PACE  HO 
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PL  AM  OF  INSTJHJCTIOM  (C#Mii»uti) 

UNITS  OF  INST  AUCTION  AND  CRITERION  OBJECTIVES 

i 

DURATION 
.  iHOURS) 
2 

SUPPORT  MATERIALS  AND  GUIDANCE  , 

3 

b.  Using  given  information  list  two  types 
of  protective  coating  or  wrappings  that  {ire 
used  to  prevent  pipe  corrosion.  The  coatings 
or  wrappings  listed  must  be  those  most  often 
used  by  plumbers. 

c.  Identify  two  impressed  current 
catbodic  protection  devices  from  their  physic* 
characteristics.  Both  devices  must  be 
identified  correctly. 

(I/O) 
(1/0) 

1 

i 

Instructional  Materials 

SG  3ABB55235-V-f ,  Corrosion  Control 

WB  3ABR55235-V-7-P1,  /Corrosion  Prevention 

Audio  Visual  Aids 
Slides,  Corrosion  Control 

Training  Equipment 
Corroded  Pipe  8amples(12) 

Training  Methods 

Discussion  and  Demonstration  (1.5  hrs) 
Performance  (1.5  hrs) 

instructional  Environment/Design 
Classroom  (1.5  hrs) 
Laboratory  (1.5  hrs) 

Groop/Lockstep:  Proficiency  Advancement 
lastmctkmal  GnMance 

Use  sIMet  and  samples  of  corroded  pipe  when  discnssfaf  identifications, 
types/  canoes  of  corrosion  and  corrosion  prevention  methods.  Discuss 
the  canses  and  effects  of  scale  build-up.  Haw  the  students  inspect  the 
pipfc*  in  the  bsikUaf  tor  corrosion.  Have  them  complete  the  workbook 
projects.  The  foUowinf  references  should  be  used  in  preparing  the 
lesson: 

AFM  tt-l#  Maintenance  and  Operation  of  Cathodie  Protection  Systems 
ATM  U-t#  Chafer  4,  Corrosion  Control 

»  an  of  in «  miction  no.  SABRSI23S 

DAT£         2  Jtttf  H7f                 J  SLOCS  MO.                V                     [  FACE  MO.  |f 

MODIFICATIONS  -    •  * 

^^/^5  Utf  ~  /j&  of  this  publication  has  (have)  been  deleted  in 

adapting  this  material  for  inclusion  in  the  "Trial ^Implementation  of  a 
Model  System  to  Provide  Military  Curriculum  Materials  for  Use  in  Vocational 
4and  Technical  Education/'    Deleted  material  involves  extensive  use  of 
military  forms,  procedures,  systems,  etc.    and  was  not  considered  appropriate 
for  use  in  vocational  and  technical  education. 
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SUPERVISOR  APPROVAL 

SIGNATURE 

DATE 

SIGNATURE 

OATE 

* 

PRECLASS  PREPARATION 

EQUIPMENT  LOCATED 
JM  LA80KAT0RY 

EQUIPMENT  ^ 
FROM  SUPPLY 

CLASSIFIED  MATERIAL 

GRAPHIC  AlOS  ANO 
UNCLASSIFIED  MATERIAL 

Mock-up  Trainer 
Hand  Tools 
Showers 
Shop  Tools 

None 

* 

None 

SG  IV- 1  . 

wb  rv-i-Pi 

Rough-In  Specifica- 
tions 

Slides:  Installation 
of  Bathtubs  and 
Showers 

CRITERION  OBJECTIVES  AND  TEACHING  STEPS 

la.    Using  the  manufacturer's  specifications  and  procedures  provided,  install  a 
shower.  The  mixing  faucets  must  operate  easily,  the  shower  head  must  be  the 
correct  distance  from  the  floor  and  the  drain  must  be  installed  correctly. 

(1)  Types  of  showers 

(2)  Use  of  escutcheon  on  piping  and  nipples  through  walls 

(3)  Types  of  valves 

(4)  Shower  heads 

(5)  Wall  and  floor  preparation  for  shower 

(6)  Floor  drains  and  traps 

(7)  Cross  connections 

i 

» 

ATC    f0nu  770 

auo  n  //w 
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Course  Not  3ABR55235  Branch  Approval:  JUYU7^4u^M^\ 

P  ART  n 
INTRODUCTION  (45  Minutes) 

CHECK  PREVIOUS  DAY'S  STUDY  ASSIGNMENT: 
REVIEW: 


A  ITENTION: 


OVERVIEW: 


MOTIVATION:  _ 


BODY  ( 


PRESENTATION: 

la.  Using  the  manufacturer's 
specifications  and  procedures 
provided,  install  a  shower.  The 
mixing  faucets  must  operate 
easily,  the  shower  head  must 
-  be  the  correct  distance  from 
the  floor  and  the  drain  must 
•    be  installed  correctly. 

(1)  Types  of  showers 


(a)  Bathtub  and  shower 
combination 


(b)  individual  shower 

\ 

(c)  Gang 


(d)  Corner  -  Is  not  Basic 
Type  of  shower  *" 

NOTE:  Rough- in  to  Mfg  Spec  or 
height  specified  by  user. 
-USE  TO  ASSEMBLE  SHOWER 


(2)  Use  of  escutcheon  on  piping 
and  nipples  through  walls 


,(a)  Keep  out  insects 


(b)  Keep  out  cold  air 


(c)  Improve  appearance 
of  job  ' 


(d)  Two  types 


1^  Slip  on  type 


2  Split  hinged 


(3)  Types  of  valves 


(a)  Manual  mixing  valve 


1_  Two  compression 
~~  stops 


2  One  spray  delivery 
~  pipe  ^ 


(b)   Pressure  control 
mixing  valve 


1 


Works  on  pressure 
differential 


2  Piston  slides  to 
~  equalize  pressure 


3^  One  handle  regulates 
~  initial  temperature 
setting 


(c)  The  rmos  tatic  ally 
controlled  mixing 
valve 


1  Sensitive  to  both 
_      pressure  and 
temperature 


2  ONiB  HANDLE 


3  WATER  TEMPERA  - 
"  TURfi  INDICATION 


ON  FRONT  IN 


DEGREES 


4  Pressure  sensi- 
tivity  similiar,  to 
that  of  pressure 
controlled  valve 


5  Used  in  showers 
~~  only 


(4)  Shower  heads 


(a)  Attached  to  chrome 
plated  shower  arm 


(b)  Many  different  types 


1  Circular 


2  '  Economy 


(c)  Use  proper  wrenches 
on  chrome 


1^  Friction  strap 
wrench  \on  round 
surface 


2  Smooth  jaw  oh  flat 
surface 


3V  Never  use  pipe 
'    ~  wrench  on'chrome » \ 
'    *       .     finish  ^  <T  r< 

NOTE:  Show  students  how  to  use,  <$ 

%  strap  wrench  V  '  *^ 

NOTE:  MOST  COMMON  MAINTEN- 
ANCE IS  T£>.  C  LEAN  5H0WER 

JKEAD  i- 


Si 


(d)  Ball  and  socket  joint 
•»    \to  adjust:dlrection  oV 

f)     '*  L 


spray) 


(e)  Materials -shower  heads 
may  be  made  of 


1_  Chrome  plated  brass 


2  Nickle  plated  brass 


3  Plastic- will  not  • 

~  corrode  & 


(f)  Maintenance-needs 
„  occasional  cleaning  * 
because  deposits  form 
;     chemicals  in  water 


•67 


(5)  .Wall  and  floor  preparation 
for  shower 


(a)  Metal  type  base,  (no  ' 
..'  additional  protection) 


(b)  Other  showers  ,  / 
J  (J^require  shower  pan 

if  above  ground  level 
j         or  on  wooden  flooring 


7X 


1  Lead 


2  Copper 


r. 


NOTE;  Fold  at  .least  6  inches 
up  oh  wall 


(c)  Insure  that  walls  of 
shower  enclosure 
are  water  proof. 


(6)  Floorwdrains  and  traps 


8 


.ERIC 


• 

3* 

- 

i  - 

  .     _  V 

-    -  —  

(a) 

'  1 

Constructed  no  pun  can 
be  fastened  at  fee 
page  entrance 
(if  need  pan) 

* 

•  * 

.  <b) 

.  Strainer  shall  be 
removable 

•v 

* 

(c) 

'  Minimum  size  drain 

•  * 

*  ■  * 

'    ft  . 

• 

*  * 

1  2"  for  single 

~~  shower  installation 

4 

1 

•  * 

1 

>  * 

2  3"  for  gang  shower 

! 
i 

1 

3  1-1/2"  for  tub  and 
shower  combo  . 

•  \n 

( 

> 

V 

• 

-    -y    .  .  « 

€  \\ 

V    "                               -  • 

P-traps,  common  and 
deep  seal  . 

t 

X 

v  * 

• 

1 

\ 

%               \   *«,                *  \ 
1                               *  ^ 

« 

\  ■  .  \ 

t 

9 

t 

•    o  - 

t       •  ' 

.*.  —  .....     -  

-^J> '  ''    '-'  - 

,  / 

-• '  \ 

(7)  Croas  connections 


(a)  Definition-any 
physical  connection  or 

,     t  arrangement  between 

1  two  otherwise  separate 

piping  systems,  one 
of  which  contains  potable 
water  and  the  other  of 
unknown  or  questionable 
safety,  whereby  water 
my  flow  from  one 
system  to  the  other, 
I       the  direction  of  flow 
depending  on  the 
pressure  differential 
between  the  two 
systems. 

(b)  Prevention 
1   Air  gaps 


Between  faucet 
spout  and 
fixture  flood 
level 


b  Between  fixture 
I  ~  drain  and  waste 

I  pipe 


10 


o 

ERIC 


2  Backf  low  preventers 


a  Vacuum  breaker 


b  Fixed  air  gap  " 
.  "*  fitting 


APPLICATION: 

NOTE:  Show  student  how  to  check 
mixing  valve  for  level 

Have  student  install  shower 
,  head  and  base  using  WB  IV -I- PI 


EVALUATION.: 

Evaluate  by  oral,  written  questions, 
and/or  observation  of  student's 
performance  during  lesson.  This 
may  be  accomplished  at  any  time  .. 
during  lesson  for  increased 
effectiveness.  , 

CONCLUSION  (10  Minutes) 

SUMMARY: 


11 


\  - 


REMOTIVATJON: 


:  -I 


STUDY  ASSIGNMENT: 


3ABR55235-IV-2,  Ins tallation  of  Water 
Closets,  have -students  read  study  guide 

and  answer  questions  1  through  10.  . 

f  •  * 


12 
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DATE 


PRKCLASS  PREPARATION 
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IN  LABORATORY 

Hand  Tools 
Shop  Tools  , 
Water  Closet 


Fluih  tank 
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SG  rv-2 

WB  IV-2-P1 
Manufacturer?*. 
Rough-in  Specifi 
cations 
Slides:  Water  Close 
and  Mechanism 


CRI'emON  OBJECTIVES  AHP  TEACMWO  STEPS 


2a.  Using  the  manufacturer's  specifications  and  procedures  Pf  ovidea,  inscau  a 
tank-type  water  closet  bowl,  Bowl  must  be  securely  attached  to  closet  flange. 

(1)  Types  of  water  closets 

(2)  Closet  bowl  operation  and  design 

2b.  Following  the  proceaurts  provided,  install  a  flush  tank.  The  tank  must  be 
level  and  attached  securely  to  the  bowl. 

(1)    Flushing  mechanisms  P~~ 
,  (2)  .  Installation  procedures  '  # ' 

(3)  Types  of  toilet  seats 


ft 


ATC  t'0"*  770 


4  J 


BODY  (5  hrs.  15  minutes) 


PRESENTATION: 
2a. 


Using  the  Manufacturer's  specification! 
and  procedures  provided,  install' a  tank- 
type  water  closet  bowl.    Bowl  must  be  * 
securely  attached  to  closet  flange ♦ 


(l)    Types  of  water  closets 


(a)   Wall  hung  (chair  carrier) 


(b)    Floor  Mounted  (floor  flange) 


(2)    Closet  bowl  operation  and  design 


(a)  Washddvn 


X  Simplest 


£   Small  trap  in  front 
of  bowl 


£  Works  on  siphon  only 


>»  >'  f, 


±  Water  flows  into  bowl 
from  rim 


! 
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Data: 
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INTRODUCTION  (40  Minutes) 
CHECK  PREVIOUS  DAYS  STUDY  ASSIGNMENT 

REVIEW: 


ATTENTION: 


OVERVIEW: 


MOTIVATION: 


♦  O 


ERIC 


(b)  Vashdovn  bowl  with  jet 


i  Similar  to  camion  uashdaim 


,  i  Jet  iwaediately  starts  siphon 


(c)   Reverse  trap 


X  Trap  on  back  part  of  bowl 


2  Bowl  is  longer  than 
washdown  type 


2  Holds  more  water 


4   Quieter  flushing  action 


(d) '  Siphon  Jet 


4  v 


X  Most  expensive 


\ 


2  Quietest 


3   Most  efficient 


£  Holds  more  water 


4 


-in 


2b,    Following  the  procedures  provided,  install 
a  flush  tank,.  '"The  tank  must  be  level  * 
and  attached  securely  to  the  bowl. 


(l)    Flushing  mechanisms 


(a)   Tank  type 


JL   Close  coupled  .tank 


A  Sets  on  back  part  of  bowl 


b   Held  on  by  two  or  three 
close   coupled  gasket  to 
seal  between  flush  valve 
&  bowl,    (gasket  of 
sponge  rubber) 


2  Wall  hung  tank 


4  Fastened  to  wall 
(backing  boards) 


b   Connected  by  flush  ^ 
ell  from  /lush  valve 
to  bowl  with  spud,  with 
/  slip  nuts  &  washers. 


Water  supply 


a    l/2  inch 


b  Ferrele  fitting  used  with 
~   jiffy  connections 


4    Internal  parts 


Discuss  parts  of  tank  use 
T.A.  h  Slides,  " 


1  Ball  cock  (tank  type 
closet) 


b    Operating  handle 


£  Trip  handle 


d   Refill  tube  (hush  tube) 


e    Trap  refill  tube 


f  Plunger 


^1 


£  Overflow 


&  Connecting  wire 


i  Lift  wire 

1  Flush^valve  (Douglas  Valve) 

:  I 

K  Hush  tank  ball 
l  1  Float  rod' 


S  Flush  tank  ^b«ll  float  t  - 
n  Float  rod     *  » ,» 


NOTE:    Explain  how  to  control  water  * 


level  by  bending  -float  rod  or 
with  adjustment  screw  on  top  v 
^\  '    of  .ballcoclc.    (water  lossed*  float) 


(b)   Flushonetferj    (Barracks ,  Schools,  etc.) 


1  Types  ;  •  .  . 

I  '  ' 

a.  Piston  (10  seconds) 

(operated  by  lever  discharging. 
.  %»ter  into  dashpot  chamber.) 


b.  Diaphram  (10  seconds) 

.     -   •   ?  'J 


£  Diaphra*  (10  seconds) 

(td  ju^tawrt  oar  top) 


£  Hydraulic  (motion  of  liquid, 
10  seconds) 


£  Water  supply 


^   One  inch 


"X  i  .  . 

£  Quick  discharge 
:  (air  chamber  reduces  water 
banner) 


(2)    Installation  procedures 


(a)    Setting  closet  bowl1 


;r  Place  closet  *bolt3  into 
„    closet  flange 


£  Place  bowl  upside  down  on  paper 


2  Place  .compound  around  bottom 
rim 


0 

NOTE:  *  Qteit  in  booth 


so 


I  Place  wax  ring  around 
horn  outlet 


0 


5  Check  floor  level  ' 
NOTE;  #se  2  wc  rings  if  flange  ii  low 

6  Set  bowl  on  closet  flange 


2  Rock  bowl  gently  to  seeit 
bowl  onto  flange 


.  8  *  Snug  up  nuts  evenly  y 


NOTE:    Don't  overtighten-will  crack  bowl 


(b)    Installing  close  coupled  tank 


-4  Install  ball  cock 
.4  Gasket  • 
b  .  Tighten  hex  nut. 


NOTE:    If  plastic  ballcock  be  careful  not 
to  strip  threads  , 

'  81 


'2  Install  flttih  V»lY» 


£-  Qasket 


Tighten  to^xnut 


NOTE:   If  plastic  flush  YaxviTbe  cartful 
not  to  strip  threads.  \; 


£  Put  in  close  coupled  b#ltr. 


Placement  of  rubber  nasheri 


.-f 


.1 


i  Piedwent/of  nuts^ 


NOTE:.  May  vary,  check  installation 
instructions 


£  Put  close  couple  gasket  on 
outlet  6f  flush  -valve 


•  Si 

NOTE:.  Position°of  level  * 


£  .  Sfft  tank  ont;o  Wl 


er|c; 


< 


Tighten  nut*  evenly 


10 


KOTE:   Don't  forget  friction  washer 

and  don't  over  tighten  nuts. 


1  Install  operating  handle 
assembly  , 


£  Install  flush  tank  ball 
&  lift  &  connecting  wires 


g  install  float  rod  &  float 


.Connect  jiffy  connection 


IX  Check  operation 
£*Stop  leak* 


Tj  Adjust  tank  water  lavel 


(l)   Aijustanent  screwvon  ballcock-if 
jprovidede 


<2)  Bend  flout  rod-if:  no  adjustment  jcrew 
\_~'  on  ballcock  - 


,  NOTE;  Bnphaiexe  care  in  handling  water  closet 
to  prevent  personnel  injuries  &  fixture 
damage,  '  t  _ 

ERIC  - •  /J;      •  :  7~  ' ?- -  .  1  S3  i  • 


x    (3)   Type*  of  toilet  seats 


•  (a)   Close  front  (Residential  building) 
(b)    Open  front  (Industrial  building) 

V 

APPI^CATION: 

Have  student  complete  Vffi  IV-2-P1, 


EVALUATION : 


Evaluate  by  oral,  written  questions,  and/or 
observation  of  student's  perfewnence  during 
lesson.    This  «ey  be  accd«pliihed  at  any  tone 
during  lesson  for  IncrtM*  effectiveness. 


CONCLUSION  (5  Minutes) 


SUMMARY: 
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'H^^U  a  wall-mounted  urinal  in  accordance  with  the  manuf 
Mom  J!"  Actions f  urlnaMnust  be  securely  attached  and  must  be  the  correct 
distance  Irom  the  floor.  - 

(J.)    7v pes  of  urinals  .  1 

.  '  (2)  ,V';all.-hung 
■    (.1)  if  c'xstal 

\a)  /Tvnugh  '  ... 

•  •  H%  .  ,  * 

(6F  Install- wall-hung  urinal 


CRITERION  OBJECTIVES  AND  TEACHING  ST_EPS_ 


SG  IV-3  , 
WBTV-3-P1 
Manufacturer's 
-Rough^in  Specifi- 
cations 
Slides:  Identification 
and  Installation  of 
'  Urinals- 


ac hirer's  installa- 
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9 

|      UCSrOH  PL  AM  (Pari  1,  Genera!)  COHTIHUATIOM  SHEET 

f 

CRITERION  OBJECTIVES  AND  TEACHING  STEPS  <Ccntiny#4) 

 r*— 

3b..  Us.ing  instructions  provided,  install  a  flushometcr  and  a  vacuum  breaker.  The 
installed  items  must  not  leak  and  must  be  aligned  with  the  fixture  inlet. 

<1)    flushing  mechanisms  , 

(2)  .Tank  ^ 

(3)  FhisTrometer 

3c.    Using  the  instructions  provided,  fipstall  a  P-trap.   The  trap  muit  be  aligned 

with  the  fixture  outlet.  f  " 

'     (J)   Type  ;' 

(2)   Size  '  *  , 


O     ro*»  770A 

ERLCAWttW 
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Course  Not  3ABR55235 
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INTRODUCTION  (45  Minutes) 

r 

CHECK  PREVIOUS  BAYS'STUDY  ASSIGNMENT: 

REVIEW:   "  -  ........ 


!  • 


ATTENTION: 


OVERVIEW: 


MOTIVATION  ^ 


♦ 


t  ' 


9 

ERLC 


BODY  (300  minutes) 


PRESENTATION: 


3d, 


Install  a  wall-mounted  urinals  in  / 
accordance  with  the  manufacturer's  installation 
instruction •    Urinals  must  be  securely^ 
attached  and  must  be  the-  correct  distance ; 
from  the  floor ♦ 


(l)    Types  of  urinals 


(a)   Wall  hung 


(b)  Pedestal 


(c)  Trough 


(d).  Stall 


(e)  Symbois 


(2)    Wall  hung 


r  Us 


(a) 


Siphoh  jet 


(b)  Washdown 


S8 


(3)  Pedestal 

\ 


(a)    Installed  like  closets 


4 

x        (b)    Siphon  jet. design 


\ 

(4)    Trough  j> 


ij  \  \  * 


(a)    Not  Air  Force  approved 


(b)   Washdown  design 

\ 


(5)    Stall  • 


(a)    Not  Air  Force  approved 


(b)   Wash  down  design 


(6)    Iris  tall  wall  hung  urinal  \ 


(a)   Use  manfacturcrs  specifications 
(includes  hanger  height) 


.£b)    Install  height  according 
to  user 


On 

ERIC  \         \  ' 


(c)    Height  usually  20-2S  inches 
high  \ 


(d)    Support  of  fixture 


(e)  Traps 

(_ 

Using  instructions  provided,  install  a 
flushometer  and  a  vacuum'  breaker.  The*, 
installed  items  must  not  leak  and  must  be 
aligned  with  fixture  inlet.  * 


(l)    Flushing  mechanisms 


(a*)  Tank 


(b)    Flushometer  1 


,/ 


(2)  Tank 


(a)    Close  coupled 


(b)   Wall  hung 


(3)  Flushometer 
(a)  Diaphram 


90 


7  . 


(b)  Piston 


(c)   Adjusted  for  10  seconds 


(4)    Vacuum  breaker  , 


3c.  l  Usinq  the  instructions  provided,  install 
a  P^trap*.    The  trap 
the  -fixture  outlet. 


^a  P^trap*.    The  trap  must  be  aligned  with 


s 

\  (1)  Types 


(a)    Cast  iron 


(b)    Chrome  plated  brass 


(c)   Max.  Vertical  distance. from 
\  fixture  (24  inches) 


(2)  Sizes 


(a)    2M  -cast  iron 


\ 

\ 


(b)    l/l/2,!  P-trap 


APPLICATION: 

Have  students  complete  WB  3ABR55235-IV-3-Pi 


EVAUIATTON : 

Evaluate  by  oral,  written  questions,  and/or 
observation  of  student's  performance  during 
lesson.    This -may  be  accomplished  at  any  time 
during  lesson  for  increased  effectiveness. 

CONCLUSION  (15  minutes) 

m 

SUMMARY:  •  ■  , 


RBiOTTVATION: 


v 

I 


»  -  / 


STUDY  ASSIGNMENT: 

Read  Study  Guide  3ABR55235-IV-4  and 
unswer  the  questions,  at  (therfSgn^. of 
the  chapter. 
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SG  IV-4 

WB  IV-4-P1 

Manufacturer's. 

Specifications 
Slides:  Installation 

of  Lavatories 

4a-  Install  a  wall-mounted  lavatory  in  accordance  with  the  manufacturer's  specifi- 
cations. Lavatory  must  be  mounted  securely-  and  be  the  correct  height  from  the 
floor.;       *  \ 

(1)  Types  v 

(2)  Instalktion  procedures                                         .  i 

4b    Using  a  basin  wrench  and  following  the  procedures  provided,  install  a  faucet 
and  supply  lines.  The  faucet  must  be  securely  fastened  to  the  fixture,  must  open 
and  close  easily  but  must  not  leak  when  closed.  . 

(1)  Types 

(2)  Installation  procedures 

*  - 

•  ATC  3«  770 


4c  Following  the  instructions  provided,  install  a  lavatory  trap.  The  trap  must  be 
aligned  with  fixture  outlet  and  the  connection*  must  be  water  tight.  ^ 

(1)  P-trap  '/ 

(2)  Slip  joints 
(5)   Assembly  procedures. 


Lf $SOH  FLAM  (F«t  I,  U*nl)  COHTWUATWH  »itT 
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w  ♦    unKUts  *  '  Branch  Approval: 

Course  No:    3ABR55Z35  v.  Bate: 

Day  31 

PART  II 

*    '"    INTRtfWCTION  (45  Minutes) 
CHECK  PREVIOUS  DAYS  STUDY  ASSIGNMENT-         "  *  : 

REVIEW:  . 


attention] 


OVERVIEW: 


v. 


4 


BODY  (5  Hours,  5  minutes) 

i 

PRESENTATION :  ; 

r 

4a.    Installation  of  Laboratories-Install 
a  wall-mounted  laboratory  in  accordance 
with  the  manufacturer's  specifications, 
laboratory  must  be  mounted  securely 
and  be  the  correct  height  from  tie  floor ♦ 


(l)  Types 


(a)   Wall* hung 


1  Hangs  on  wall  bracket 


2   Comes  in  different  sizes 


3  Most  cocmonly  used 
(wall  ibung  &  flat  ^rim) 


(b)  Pedestal 


1   Stands  on  floor 


2   Used  in  barber  shops; 
beauty  shops,  etc. 


6* 

3    Not  in  caimon  use 


Or 


4 


4   Uses  S  Trap 


(c)   Counter  Top  (flat  rim) 


Mounts  in  cabinet 


£  Uses  retaining  ring  to 
hold  basin  in  cabinet 


3  Custcci  installation 

4  In  cqcmon  use 

X 

(d)  Trough 

2,  Comes  in  two  general 
shapes 

a  Circular 

f  i 
b  Semi-circular 


2 .  Used  in  workshop 


3  Many  people  can  use  at 
one  time 


■  / 


I 


(2)    Installation  procedures 


(a)   Use  manufacturer's  rough^in  $ 
•  specification  * 


) 


Hangers  fastens  to  backing  board 


^   Level  hanger 


2   Use  brass  screws 


(c)    Lip  height  31"  from  finished 
floor 


(d)  Drain  I  l/4"  (min) 

(e)  .  Type  drains 

*  i  p.o.  plug 


V 

2    Pop  up 


NOTE:    Show  and  explain  TA^ 


(f)    Place  putty  around  strainer 
flange 


OS 


(g)  ^  Position  cone  shaped  rubber 

washer  and  friction  washer  on 
drain.  •  ► 

'  *  i- 

r  s 

(h)  Tighten  locknut  against  washers 
(use  basin  wrench  on  compression 

nuts) 


i  (i)    Install  tail  piece 

» 

1  1  1/4"  * 

\ 

2  Threads  into  drain 
(illegal  to  install  slip 
nuts  on  ctutlet  side  of  trap) 


3   Use  strap  wrench 

*  * 

NOTE;    Demonstrate  use  of  strap  wrench  on  T.A. 

4b.    Using  a  basin  wrenqh  and  following 
the  procedures  provided,  install  a 
faucet  and  supply  lines.    The  faucet 
must  be  securely  fastened  to.  the  ; 
^  *  ,  fixture,  must  open  and  close  easily 

but  must  not  leak  when  closed. 


(I)  Types 


(a)  Single 


ERIC 


1   Individual  faucets 


2   Globe  construction 


a  Washers 


b  Seat 


(b)  Mixing 


j.   Two  faucet^  in  one  body 
with  one  spigot; 


a  .Two  handles  (H  &  C) 


b  Some  have  single  handle 
to  control  hot  and  cold 
flow 


2  Globe  construction  with 
washers  and  seat  or  "o" 
rings 


(~2)    Installation  procedures 


(a)    Put  putty  or  rubber  gasket 
on  bottom  edge  of  faucet 


100 


^ir) — Insert  in-laboratory 


(c)    Install  composition  washers, 
♦    metal  friction  and  jam  nut. 


(d)  Use  basin  wrench  . 

jL    Different  size  jaws 
2   For  nuts  in  hard  to  reach  areas 
NOTE:    Explain  how  to  use  and  demonstrate^ on  T.A.'s 

(e)  Supply  risers  (jiffy-  connector) 
X  Chrome  plated  copper  tubing  ■ 

2  Flex 

3  Types  of  end  constructions 
a  Flared 

b  Ferrule 


9 

ERIC 


10 1 


r 


Following  the  instructions  provided, 
install  alaboratory   trap.  -The 
trap  must  be  aligned  with  fixture 
outlet  and  the  connections  must  be 
water  tight. 


(l)  P-trap 


~(2)    Slip  joints 


(3)   Assembly  procedures 


(a)  Show  correct  positioning  of 
of  P-trap  no  lower  than  24u 
from  bottom  of  fixture. 


(b)  Point  out  inlet  and  outlet 
of  trap 


(c)    Explain  degree  of  tightness  < 
desired  for  slip  joints  (hand 
tight  and  3/4  turn  with  smooth 
jaw  wrench)  approximately 


(d)  Measure  and  cut  tail  piece 
to  proper  length  (use  large 
tubing  cutter  or  hacksajw  with 
32  teeth  per  inch.) 


(e)  Troubleshooting 


10 


1   Leaks  (preform  operational 
check 'to  locate)  } 


a   Tighten 'joint 
b   Replace  washer 


c   Most  codnon  leaks  art  >M 
are  in  valves. 


2   Broken  or  cracked  slip 
nut-replace 


APPLICATION: 

Complete  WB  3ABR55235-IV-4-P1  and  install 
laboratory  including  faucets  and  trap* 


EVALUATION : 

Evaluate  by  oral,  written  questions 9  and/or 
observation  of  student's  performance  during 
lesson.    This  may  be^accomplished  at  any  time 
during  lesson  for  increased  effectiveness, 


CONCLUSION  (10  minutes) 


11 


103 


SUMMARY: 


REMOTTVATION : 

> 


STUDY  ASSIGNMENT: 

SG  3ABR55235-IV-5,  Insulation  of 
Hot  Water  Piping,  read  ahd  answer 
questions. 


12- 
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~    PMIT  II 

IN'lHODUCTION  (45  minutes) 

i  - 

"'CHECK  PREVIOUS  DAYS  STUDY  ASSIGNMENT 
'REVIEW:       ""  • 


ATTENTION-: 


4 


MOTIVATION: 


~^  "  130JDY  "(5  hrs-  5 'minutes) 

nlESEflilTldSI:" 

5a.    t'sirt'-prcfoiucd  insulation,  tcemcnt, 

paste  eficcsce'olli,  £v-Jl -metal  bands  and 
follow  Lug  *ius'lrucCio/iV  provided,  insulate,  a 
uatcr^jUjjyu,  I'ipc  must  be  completely  covered 
aad  th^^fsuJ a tiou- scoured  with  cheesecloth,, 
metal  biinds  and  cement.  *  ^ 


1)  Purpose 


(a)  To  prevent 

♦ 

fc    .  1    ileat  loss 
2   Heat  -gain  . 

X  Condensation" (sweating)*' 

"v  , 

t  ^ 

m  f  . 

4    Frccsiiig  * 

*5  'Xoise  fir  vibration  < 

(b)  '   Safety  aspects  »  4 

V  Burns  to  personnel- 

••  v- 

2    Fire'  prevention 


4 


.  (2)  Types 


(a)  Uiankct 


(b)  „  Rigid  Prcfonncd 


\ 


(3)    Rigid  Preformed 


(a)    Fits  object  for  which  designed^ 


(b)    Various  different;  types  of 
material •  * 


•„  1  Cork 


2   Flex  rubber 


3  Anti-sweat 


4   Frost  proof 


5  Y/ool-fcLt 


6  F£bcrglas3 


v.  ■  10  3 


ERLC 


2  Sponge  felt  paper 


*    Air  cell 


H  Magnbsia 


(c)    Conn  a  uction  and  use  of  * 
different  types  -  


1  Cork 


a  Granulated 


i  Finished  v/ith  asphalt 


c    !  :>e  on  cold  lines  (Cold 
l.uler,  ice  water,  brine, 
ammonia. ) 


d   V/ill  not  rot  or  burn 


2   Flex  rubber 


a,  Man-made  (synthetic)  rubber 


b   Water  resistant  flame 
resistant 


>ERLC 


10  Q 


c    Used  on  cold  water  & 
refrigeration 


d  linos 


3  Anti-sweat 


a   Asphalt  saturated  asbetos 
paper  &  wool  felt  layers 


b   Keeps  water  cold 


4   Frost  proof 


a   Similar  to  anti-sweat 


b   Installed  on  exposed  lines 
outdoors 


c   Helps  prevent  freezing 
of  lines 


d  Wool-felt 


c   Fibers  of  wool,  fur  &  hair 


f   Fiberglass  ^  llQ 


(1)    Flnfe  /ibers  of  glass 
stuck  With  resin  - 


(2)  Long  life  won't  shrink*, 
swell, :<£ot  or  turn 

Q)  Good  on  al&  piping 

c 

£  Sponge  felt  paper 


(l)    Asbestos  paper  &  sponges\£^ 


(2)    Close  construction 


(3,)    Used  on  medium  &  low 
pressure  steam  &  vapor 
lines- 


h.  Air  Cell 


(l)    Fine  quality  asbestos 
felt 


(2)    Used  on  medium  and  low 
pressure  steam  and  vapcr 
lines-. 


i  Magnesia 


*  7 


1U 


(1) 


85$  magnesia  and 
15%  asbestos 


(2)  'Used  on  high  temperature 

^  lines,. steam  and  hot  watdr. 

<  Used  solcljr  fcr  thece  system 

(3)  Canvas  or  cheese  cloth 
covering.    Held  in  place 
by  wheat  paste.  \ 

NOTE:    Magnesia  is  the  type  of  insulation 
we  wij^L  use. 


Blanket  insulation 


(a)    Comes  in  sheets >  blocks/ 
strips  and  rollis 


(b) '  Type^  >       •  i 


1   Asbestos  folds 


2   Asbestos  cardboard  sheets 


3   Wool  and  hair  felt  rolls 


4  Asbestos  cement  blocks 

112 

5  Air  cell  rolls 


b   Aluminum  foil  rolls 


7    Fiberglass  rolls 


8    A^rrrstos  pcuder 


Installation  of  insulation 


*  (aX  Preformed  insulation 

1,   Quickly  and  easily  installed 


2  Made  in  two  halves 


3  Choose- cloth  covering 

v 
c 

4  Apply  wheat  paste  to  flap 


5.   Install  metal  bands  within 
every  18" 

6    Can  be  fainted  with  enamel  paint 


'(b)    Blanket  insulation 


23 


Sheet  and  roll 

a    Put  on  unit  to  be  insulated 


b   Fasten  insulation  securely 
'  (bands^l8M  apart) 


c    If  need  be,  cover  with 
cheese  cloth 


£  Use  wheat  paste  to  secure 
cheese  cloth 

t 

Powder  insulation 


a   For  valves  and  fittings 
(powdered  .magnesia,  most 
commonly  used) 


b  Mix  with  water 


c   Form  cement  around  fitting 


d  Wrap  with  cheese  cloth  - 


e   Use  wheat  paste  to  hold 
cloth 

114 
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(c)    Cutting  insulation 
» 

J,  Hacksaw  • 
2    Knife  - 

« 

(3)  Maintenance 

(a)    Tear  or  puncture  - 
* 

1  Use  cheese  cloth 

» 

2  Patch  holes  or  tears 


*    (b)    Leak  in. pipe 


1    Remove  insulation 


2   Repair  pipe 


APPLICATION:    Have  student  complete  workbook 
IV-5-P1 


11  ' 


EVALUATION: 

» 

Evaluate  by  oral ,  written  questions,  and/or 
observation  of  student's  performance  during 
lesson.    This  may  be  accomplished  at  any  time 
during  lesson  for  increased  effectiveness. 


CONCLUSION  (10  Minutes) 

SUMMARY: 


REM0TIVATI0N: 


STUDY  ASSIGNMENT* 

3ABR55235-IV-5',  Read  study  Guide  and  answer 
question. 
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CRITERION  OBJECTIVES  AND  TEACHING  STEPS 


6a.  Locate  leaks  visually  or  with  instruments  in  buried  or  hidden  water  lines.  Each 
student  must  locate  at  least  one  leak. 

^  /  ^ 

I 

(1)  Purpose 

(2)  Methods 

6b.  Given  a  drawing  of  a  water  supply  system,  sketch  one  method  of  reducing  water 
hammer.  The  method  sketched  must  comply  with  the  national  plumbing  code. 

(1)  Cause  of  water  hammer 

(2)  Remedjr  ^ 
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CRITERION  OBJECTIVES  AHP  TIACHIMO  STCH(C«rtln—< 

6c.  Following  given  procedures,  yisually  check  the  pressure  and  flaw  of  waterina 
building  or  base  water  supply  system.  Each  student  must  visually  cheek  the  pres- 
sure and  flow. 

(1)  Inspection  of  exterior  water  system 

(2)  Inspection  of  interior  water  system 

6d.  Make  an  operational  check  of  the  water  supply  lines,  vent  and  waste  system, 
and  pipe  hangers  in  the  booth  area.  List  all  malfunctions  or  problem  areas  that  , 
must' be  corrected.  Each  student  must  find  all  the  malfunctions  and  problem  areas 

found  by  the  instructor. 

(1)  Detecting  leaks  in  water  supply 

(2)  Detecting  leaks  in  vent  and  waste  systems 

(3)  Detecting  leaks  in  appurtenances  ; 

6e.  Following  given  procedures,  repair  all  the  leaking  joints  and  replace  all  the 
defective  pipe  in  me  booth  area.  All  leaks  must  be  repaired  and  all  defective  pipe 

replaced. 

(1)  Methods  of  repairing  leaking  screwed  joints 

(2)  Repair  hole  in  tubing  or  a-defective  fitting 


6f.  Given  a  tank  type  water  closet  with  a  malfunctioning  flush  valve,  float  valve, 
and  necessary  repair  procedures,  perform  the  necessary  repairs  to  place  the  valves 

in  operational  condition. 

(1)  Troubleshooting  water  closet  tank  flush  valve  (Douglas  valve) 

(2)  Troubleshooting  water  'doeet  tank  float  valve  (ball  cock) 

6g.  Using  a  valve  repair  kit,  necessary  hand  tools,  and  prescribed  procedures, 
repair  a  leaking  water  faucet  or  valve  to  restore  it  to  serviceable  condition. 

(1)  Repair  leak  at  stem  (valve  or  faucet) 

(2)  Repair  faucet  leaking  through  seat 

6h.  Given  a  malfunctioning  flushometer  and  repair  procedures,  perform  the 
necessary  repairs  to  place  the  unit  in  operational  condition. 

(1)  •  Types  of  flushometer 
.  (2)   Troubleshooting  flushometers 
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Course  No:    3ABR55235  Branch  Approval:, 

Bay:  33  Date:    p  August  1975 

part  n  N 

♦  INTRODUCTION  (45  minutes) 
CHECK  PREVIOUS  DAYS  STUDY  ASSIGNMENT 
REVIEW: 


ATTENTION : 


\ 

OVERVIEW: 


MOTIVATION: 


BODY  (5  Hrs  10  minutes) 

PRESENTATION: 

o 

6a.    Locate  leaka  visually  or  with  instxtprtnta 
in  buried  or  hidden  water  linea«  Each 
student  must  locate  at  least  one  leak* 

(1)  Purpose 

(a)   Locate  buried  pipe 
(b>  To  locate  leeks 

(2)  Methods 

/  -  '. 

j 

(a)  Probe 


1  Steel  rod  with  "T»  h«ndle 


£  « Used  for  locating  shallow 

%  lines:. 


2  Not  too  good  in  hard-packed, 
f rosen  or  rocky  soil* 


(b)  Detectors 


1  Electronic  Devices 
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*  Metal  detector 


b   Electronic  stethoscope 
.(Headset  and  stethoscope) 


NOTE:    Explain  use  (of  equipment 


2  -Stethoscope 


£  Maps 

L  Sight 


'lit 


a   Snail  leaks 


(l),  Always  green  grass 
.  in  area 


(2)   Wet  ground 


b   large  leaks 


(i)  ^  soggy  ground 


J 


(2)  tfater  flowing 
/       from  ground 


NOTE:  "Seme times'  water  goes  under- 
ground for  some  distance  before 
coming  up. 


6b.   Given  a  drawing  of  a  water  supply  system, 
'sketch  one  method  of  reducing  water  hmmee 
The  method  sketched  must  comply  with  the 
national  plumbing  code.         *  ' 


(l)   Cause*  of  water  banner 


(a)  Sudden  increase  in  pressure 

(b)  Valve  closing  too  quickly 
(2)  Remedy 

+ 

(a)  Install  air.  chamber    -  'J 


(b)  '  Install  commercial  shock 
absorber 


(c)   Secure  piping 


6c.-— Following  given  procedures^  visually 
Check'  the  pressure  and  flow  of  muter 
in  a  building  or  base  water  supply 
system.  Each  student  must  visually 
check  the  pressure  and  flow.  * 


(l)   Inspection  of  exterior 
water  system 


(a)  Mains  constructed  to  aeet  certain 
demands 


(b)   Sizing  of  main  is  done  by 
the  engineer 


X  large  enough  for  all 
buildings 


£  Allow  for  expansion 


£  Siting  factors 


a  Elevation 


Use  booster  pumps  for  high  buildings 


b  Directional  changes 


/  c  Friction  loss  » 


(c)    Loss  of  pressure  possibilities 


1  No  water  available 


NOTE:  Well  or  lake  dry 


> 


2  Restriction! 


I  Dents 


b  Kinks 

£  Debries  inadJate 

±  Partially  closed  Talyea 


e.  Scale 


f  Mortar  or  lead  protruding 
in.  line 


£  Friction  loss  (too 

bends)  (resistance  to  flow) 


Jl  Too  anil  a  aain 


i  Elevation 


2  Punctures 


a_  Breaks 


Causes,  rapid  loss  of  pressure 


£  Small  leaks 


(11  Corrosion 


(£)   Defective  joints 


(3)    Punctures  (nails)  . 


(d)*  Testing-of  exterior  system  . 
for  pressure  &  flow 


1  Using  gauges  a£  hydrants  ^  . 


&  Pressure  gauge 


b  Pitot  tube  (used  for 

velocity  pressure  reading) 


2   Purpose  of  testing 


a   Primarily  done  for 
availability  of  fire 
fighting  equipment 


b  Deteraine  restrictions 
or  leaks  in  line  s 


2  Using  pressure  gauge 


4  Pressure  gauge 


(i)   Put  gauge  on  2  l/2" 
hydrant  opening 


(£)  Tighten  other  caps 


($)  Turn  on  hydrant 
fully 


Hydrant  must  be  fully  open  in  order 
to  get  a  correct  reading. 


(±)   This  indicates 
static  pressure 


(£)   Turn  off  hydrant 


(£)   Take  off  other 
2  l/2«  cap 
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Turn  hydrant  fully  on 


(8)   This  indicates 
velocity  pressure 


(£)  Not  the  most  accurate 
for  velocity  test 


b   Pitot  tube  (velocity 
pressure  test  only) 


(l)   Remove  2  l/2"  cap 


(2)    Tarn  hydrant  fully  on 


(£)   Insert  end  of  tube 
in  center  of  stream 


(±)  Hold  end  1"  torn 
7      from  outlet 


i§)  More  accurate  reading 
of  velocity  ^ressdre 


Inspection  of  interior  water  system 


(a)   Locating  leaks 


11 
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I  Visua^ 
£  Sound 
(b)   Causes  of  leaks 
.  X  Faulty  material 
£  Faulty  Workmanship 
£  Expansion  &  contraction 
£  Water  banner 
5  Freezing 


6   Corrosion  ' 


y  2  Defective  valves 


£  Misalignnent 


si 


^  5,  Packing  on  valve 


NOTE;  Will  discuss\in  depth  Uter 


ERIC 


Make  an  operational  check  of  the 
•water  supply  lines,,  vent' and  waste 
system,,  and  pipe  hangers  in*  the  booth  # 
area,  '  List  all  malfunctions  ofr  problem 
areas  that  nuxst^fe  corrected.  Each 
student  must  find  all  the  malfunctions 
and  problem  areas  found  by  the  instructors* 


(l)   Detecting  leaks  in  the  water  supply 


(a)   Visual  ^ 


(b)  Sound 

(2)  Detecting  leaks  in  vent  &  was^e  system, 
(a)   Visual  • 

(b>  Sound 

(c)  Smell 

c 

(3)  Detecting  leaks,  in  appurtenance* 

•> 

(a)    Types  o'f  appurtenances 
i  Faucets 
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2  Valves 


3   Components  of  fixtures 

(example  parts  of  a  w/c  tank) 


(b)  Methods 
1  Visual 


2  Sound 


Following  given  procedures,  repair  all 
the  leaking  Joints  and  replace  all  the 
defective  pipe  in  the*  booth  -area.  All 
leaks  ntust\e  impaired  and  all  defective  » 
pipe  replaced, 


(l)  Methods  of  repairing  leaking 
screwed  joints 

(a)   Tighten  joii(ts7show  illustration 
in  study  guide) 


(b)   Replace  fittings  or  pipe 


1   Cut  pipe 


2  Tighten  or  replace*  fitting 
or  pipe  '-  .13 
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3   Install  union  & 
nipple  (explain) 

(2)   Repair  hole  in  tubing  or  a 
defective  fitting 

(a)    Cut  tubing  on  holt 


(b)    Join  tubing  with  coupling 


(c)   Replace  defective,  fitting* 


Given  a  tank  type  water  closet  with  a 
malfunctioning  flush  valve,  float  valve, 
•and  necessary  repair  procedures,  perform 
the  necessary  repairs  to  place  the  • 
valves  in  operational  condition* 


(l)  j  Trouble  shooting  water  closet 
V  J  tank  flush  valve  (Douglas  Valve) 


(a)   linproperly  seats 


(b)    Leaks  through  flush  valve 


(c)   Tank  will  not  fill 


(d)   Replace  worn. flush 
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. (e)   Check  alignment 


(f )  "Reseat  flush  valve  seat 


(2)   Trouble  shooting  water  closet  tank 
float  valve  {ballcock)  (controls* 
flow  of  water  into  tank) 


(a) .  Repair  or  replace  worn  seat 
under  plunger 


(ft)  Replace  worn  washers  in.  valve 
(bend -float,  rdd  if  required) 


(c)   Replace  valve  (use  a  adjustable 

jaw  wrench) 


NOTE:   Use . training  aid  during  explanation. 


6g.^  Using  a  valve  repair  kit,  necessary  hand 
tools,  and  prescribed  procedures,  repair 
a  leaking  water  faucet  or  valve  to  restore 
it  to  serviceable  condition. 


(l)  Repair  seat  at  stem  (valve  or 
faucet) 


(a)   Tighten  packing  nut 


(b)   Replace  packing  or  "o*  ring 


(c)  Replace  damaged  stem 


(2)   Repair  faucet  leaking  through. seat 


(a)   Replace  washer 


(b)   Reface  seat 


(c)   Replace  seat  (show  picture  of 
reseating  tool) 


NOTE:    Explain  &  demonstrate  use  of  reseating 
tool 


(d)   Replace  faucet  or  valve 

Q  ^ 

.   i  When  labor  would  cost 
more  than  valve 


2  When  valve  is  beyond 
econcnuqll  repair  (test 
valve  Wore  installing) 


6h#    Given^a  malfunctioning  flush'cmeter,  and 
xje^air  procedures,  perform  the  necessary 
repairs  to  place  the  unit  in  operational 
condition.  v 


It, 

T34 


\ 

\ 


.       ft)  Types  of  flushcmeters 


(a)  Diaphnfm 


(bY  Piston 


(c)   Hydraulic1  -  1 

•  * 
(2)   Troubleshooting  flushcmeters 

-NOTE:  ,  Use  T.A.  &  point  out  trouble  areas, 
(a)   Diaphragm  type 

# 

1  Diapinraga  type 


£  Plunger  seat  on  rf-Uphrnpi 
wears  out,  replace  diaphragm 


i  Pliuiger  wears  out  replace 


i  Orifice!  in  diaphragm 
plugs  n,  clean 


£  Replace  handle  or  parts  of 
handle  as  required 

-18  " 
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6^  Flush  jcycle*  adjust 
screw  at  top  of  Valve 


2.  Replace  valve  ar  lastjr$ifor.t 


(b)   Piston  type 


r  ■ 


i  Seals  of  piston  wears  out, 
replace  seals 


£  Piston  scales  up,  clean 
or  replace    <  5 


£  Bypass  dtrainerjplugs  up, 
clean 


£  Flush, cydej  adjust  screw 
at  top  of  valve 


£  Replace  valve  as  last?  resort 


1 


(c)^/  Hydraulic  type 


.^>-r.'->'  ....  .:>;^;:;;->^ 


'  'J. 


".t-r'vv.ii%;  ;« 


X  Baffeis' wear  orc,  replace 


babels 


r 


£  .Hydraulic  fluid  lov^efill 
to  correct;  level      *  ~. 
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£  Flush  cycle  adjust  screw 

at  top  of  valve  . 


±  Replace  valve  as  last  resort 

...  - 

f 

Troubles  and  remedy  cc 
all  types,  of  flushcmeters 


1  Angle  ttfp>  as  volume  control 
.  and  shut  off  to  fluahameter 


2u  Leaks  at  flushpipe 


a  listen  slip  nuts 


\  Replace  worn  slip 


£  Replace  defective  parts 
4  Backflov  preventer 


Purpose  (explain)  ^ 
(2)   Leaks,  replace 


<e)  '  Flulmafteter  repair  procedures  : 
X  Diagnose  problem 


2  Shut  off  water  at  angle  stop 


2  Disassemble  flushcmeter 
(if  necessary) 


£  Repair  or  replace  worn 
components 


5   Reassemble  flushcmeter 


'  6   Test  and  adjust  repaired 
unit 


2  To  replace  flushcmeter 


£  Shut  dff  water  at  angle  stop 


b   Disconnect  flushcmet«r  * 
from  angle  stop  at  uniorf. 


APPLICATION:    Complete  WB  3ABR55235-IV-6-P1 
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EVALUATION: 

Evaluate  by*  oral*  Written  questions*  and/or 
observation  of  students  performance  during 
lesson*   This  may  be  accomplished  at  any  time 
during  lesson  for  increased  effectiveness* 

* 

—  .  CCNCIUSICK  (5  minutes) 

SUMMARY:  : 


KEMOTIVATION: 


STOBY  ASSIGNMENT:*     SG  #3ABR5523S-IV-7 


\ 
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INSTRUCTOR 

COURSE  NUMBER 

3ABR55235  ^ 

COURSE  TITLE 

Plumbing  Specialist 

3L0CK  NUMBER  \ 

■LOCK  TITLE 

Fixtures  and  Appurtenances 

Recovery  and  Restoration  (Days  3i  and  35) 

• 

CCSSON  OWtATIOM 

12  Hrs 

4  Hrs 

i  TOTAL 

16  Hrs 

POI  REFERENCE 

FACE  NUMBER 

51 

FACE  DATE  j 
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PARAGRAPH 

7 
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©ATE                                                              ,   .  \ 

15  February  1973,  Che  1.  25  Feb  1974 

SUPERVISOR  APPROVAL 

SIGNATURE 

OATE 

SIGNATURE 

DATef 

PRECLASS PREPARATION 

EQUIPMENT  LOCATED 
IN  LABORATORY 

EQUIPMENT 
FROM  SUPPLY 

CLASSIFIED  MATERIAL 

GRAPHIC  AIDS  AMO 
UNCLASSIFIED  MATERIAL 

Hand  Tools 
Shop  Tools 
Salvageable  Plumbing 
Equipment 

None 

None 

• 

SGIV-7 

WB  I7-7-P1 

Rough-in  Specifi- 
cations 

Slides:  Building 
Plumbing  Systems 

CRITERION  OBJECTIVES  AND  TEACHING  STEPS 

7a.    Working  as  a  member  of  a  team  and  following  verbal  and  written  instructions, 
remove,  clean,  and  salvage  all  of  the  plumbing  equipment,  fixtures,  valves,  pipe, 
and  tubing  from  the  booth  area.  Salvaged  equipment  must  be  cleaned,  inspected, 
assorted  as  to  sice,  material,  and  type  and  returned  to  the  correct  storage  area. 

(1)  Purpose' 

(2)  Cold  water  disassembly 

(3)  Hot  water  disassembly 

(4)  Drainage 

* 

* 

*  * 
* 

V 

COURSE  NO:  3ABR55235 
Day*:   34  &  35 


BRANCH  APPROVAL: 


BATE:  27  Angiirf 


'PART  H 
INTRODUCTION  (40  Hinut»i) 

CHECK  PREVIOUS  DAYS  STUDY  ASSIGNMENT: 
REVIEW:  . 


ATTENTION: 


OVERVIEW: 


-« 


MOTIVATION: 


er|c 


Ul 


BODY  (11  Hours  15  minutes) 


PRESENTATION* 

7a  •   Working  as  a  pember  of  a  team  and 

"  following  verhal  and  Written  instructions, 
remove,  clean,  inspect,  and  salvage  all 
of  the  plumbing  fixtures,  valves,  pipes, 
%  and  tubing  from  the  booth  area.  Salvaged 
equipment  must  be  cleaned,  inspected,  assorted 
as  to  size,  material,  and  type  and. re turned 
to  the  correct  storage  area. 


•J 

(l)  Purpose 


(a)   To  use  material  on  other  jobs 


(b)    Save  money 


(2)   Cold  water  disassembly 


(a)   Shut  off  water  (stop  &  waste 
valve) 


(b)    Turn  off  gas  or  electricity 
to  water  heater 


(cT)   Drain*  piping 


Keep  area  dry  to  prevent 
accidents 


3 


1  A  O 


3 

2  Open  highest  and- lowest 
faucets 


Drain  fixture 


1  Closet  tank  &  bowl 


£  Flush  fixture-removes 
most  of  the  water  in  the 
€ank,  sponge  out  the 
r  remainder. 


b  Bcwimse  force  cup  or 
plunger  then  sponge 
out*  tiie  r »ainder. 


£  Disconnect  supply  line 


4  Remove  tanks  from  bawl  , 
£  Remove  bowl 


f  Remove  wax  f rcpn  bowl 


&  Clean  fixture  and  return 
to  storage 


2  Lavatory 


4 
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£  Remove  trap 


NOTE:   Use  pail  to  catch  water  in  trap, 


b  Disconnect  jiffy  connection* 


£  Remove  fixture 


£  Remove  hinge  bracket 
and  screws 


1  Shower 


&  Renove  shower  head 


b  Remove  shower  valves 


NOTE;    Keep  half  unions  with  valve: 
Screw  on  hand  tight. 

7 

c  Remove  strainer 


£.  Take  out  .shower  pan 
4  Urinkl 
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o  .  5  "144 


&  KmoT* £iusiu**ter  and 
angle  stop 


NOTE:   Keep  two,  together  by  joining 
hand  tight. 


7 


Disconnect  trap 


NOTE:   Use  pail  to  catch  trap  water 


Si  Remove  fixture 


\ 


£  Reoove  hanger  brackets 
and  screws- 


\ 


NOTE:    Clean  all  fixtures  and  store 
in  proper  bins. 


(d)  Reanove  water  lines 

\ 


1  Start  with  risers 


&  Fixtures 


b  Waterheater 


k  1  Break  unions  at  distribution 
main  (keep  all  union  halfs 
together) 


ERIC 
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£  Remove  piping  in*  large 
sections 


4  Remove  all  piping  hanger 

istinlpiV  **4  mil* 


5   Break  down  large  ejections 

,  of  piping 


NOTE:    Use  back  up  wrenches  when  necessary 


6   Clean  and  store  reusable 
fittings  and  pipe 


2  Place  all  unusable  or  daaaged 
pipe  and  fittings  in  correct; 
salvage  barrels 


(3)  Hot  watex;  disassembly 

r  : 

(a)    Turn  off  source  of  heat  (gas) 


i  Disconnect  tubing  to  heater 


2  Remove  adapter  from  valvi 
>  and  cap  opening 


(b)   Hook  up  hose  to  water  heater 
and  drains 


(c)  Remove  relief  valve 


NOTE:   Allows  air  into *sys tern 


(d>  Take  insulations  off  piping 


(e)   Remote  risers 


(f )   Break  unions  at  heater 


NOTE:    Keep  half s  of  unions  together 


(g)   Remove  copper  tubing 


X  Make  sure"  line  is  drained 


£  Use  care  and  asbestos  pad 
when  working  on  joints  near 
floors  and  walls 


£  fjfiat  fittings  slightly  and 
pull  with  pliers  . 


&  Don't  grasp  ends  of  fittings 
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NOTE:   Use  care  not  to  damage 

fitting  so  they  are  useable. 

'      '•  •  ? 

b  Wear  gloves  and  goggles 

(4)  Drainage 

(a)   Start  at  highest  point 
<b)  -  Remove  lavatory  back  vent 

NOTE:   Use  3  wheel  cutter  if  necessary 

(c)   Remove  lead  from  joints  % 

«  ^  Pick  !out  irons 

^  Where  torch  can1 1 
be  used 

£  Very  slow  method 

£  Sledge  haraner 

4  last  resort 


:  b.  Wear  face  shield 

2  Blow  torch!  ■  j 

;  ,  v 

^  Unconcentrated  flam  . 
b.  Not  used  too  often 


v 

Qxyacetylene  torch 


&  Goggled  protest  eyes 


£  Asbestos  gloves 


/  £  Preferably  long  sleeved"  shirt' 


d  Use  in  well  ventilated  areas 


Be  sure, to  emphasise  safety 'in. any  job 
especially  those  involving  using,  torches 


e  Have  fire  extinguisher  handy 


10 
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f  '  Hot  part  of*  flame  is 
tip  of  innei^cone* 


^(d)   Booth  disassembly,  of  cast 
iron  pJLpe  • 

i  Remove  vertical  pipes  ixr 
boqth'area  • 

-7- 


2*  Us^^egial  wench  to  remove 
clwapfrofr\  first  joint  under 
floor  and. remove  pipe. 


2  Remove  clamps  from  2'?  shower 
,  drain 


±*  Kelt  out  joint  at  main  sewer 


NOTE:    Be  sure  to  use  drfp  pan  to  catch 
molten  lead. 


£  Use  care  and  remove  building 


N  drain 


ijpiace  supports  under  system  and 
melt  out  .  joints' 


.  .  • 1 

a.  Start  4t  top  and  work  down 
each  side.        /  ^ 
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Don't  hold  torch  tip*  too* 
dose  to  joint  (It  will  pop 
and  flash  back  or  go  out) 


£  Use  drip  pan  to*catch  load 


&  Remelt  load  on  plumbers 
furnact 


<£  Make  ingots  of  lead 


Use  regular  laddie  and  pore  two 
laddies  full  in  snII  lead  put, 
this  is  about  5  lbs. 


f.  Separate  pipe  and  fittings 


g  Sound  out  pipe  and  fittings 


h  and  destroy  bad 

pipe  and  fittings 


X  Clean  hubs,  .and  spigots 
on  pipe  and  fittings. 
(Reclaimed  C.I.  must  have  a  hub) 


1 ,  Place  pipe  and  fittings  in 
proper  place. 
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APPLICATION:   Have  students  complete 
WB:  3ABR53235-IV-7-P1, 
Have  students  disassemble 
sjvtaa  in'  bbbth  ar^a  and 
restore  wooa  blanks* 


NOTE:    If  there  are  no  new  wood  blanks, 
your  class  will  cut  some. 


EVAHJATICN: 


. Evaluate  by  oral,  written  questions,  and/or 
observation  of  students  performance  during 
lesson.    This  may  be  accomplished  at  any  time 
during  lesson  for  increased  effectiveness ♦ 


CONCIUSION  (5  minutes) 
SUMMARY:        .  \ 


REMOTIVATION: 


STUDY  ASSIGNMENT:    Read  and  Answer  the 
questions  at  the  end  of-  SG  3ABR55235-IV-8. 
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OATE 
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SUPERVISOR  ARRtOVAL 


SIGNATURE 


OATE 


IMMATURE 


OATE 


RRECLASS  FEERAJUTIQH 


EQUIRMEMT  LOCATEO 
IN  LABORATORY 

EQUIRMEMT 
FROM  SURRLY 

CLASSIFIED  MATERIAL 
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SG  IV- 8 

Fittings 

WB  IV-8-P1 

,  / 

Plumbing  Code 

* 

CRITERION  OBJECTIVES  ANO  TEACHING  STERS 

"  ...  ■ 


8a.    Given  a  floor  plan,  make  a  working  drawing  and  specify  the  method  of 
installation  of  the  plumbing  system  that  is  required  in  this  specific  plan.  The 
drawing  must  be  complete  enough  to  be  used  to  make  a  bill  of  materials. 

t 

(1)  Blueprints 

(2)  Working  drawings 

(3)  Scale 

8b.    Using  a  working  drawing  of  a  plumbing  system,  make  a  bill  of  materials  that 
would  be  needed  to  construct  the  system.  The  bill  of  materials  must  accurately 
identify  all  required  materials  without  shortages  and  without  excess  greater  than 
«  10%. 

« 

(1)  Information  found  in  bill  of  materials 

(2)  Location  of  information 


ATC   fonu  770 


'LESSON  PLAN  (P«t  I,  C«fl*r«i)  CONTINUATION  SHEET 


CRITERION  OtJECTIVES  AMD  TEACHIHG  STEPS  (C*trtlnw<) 


8c.    Using  a  floor  plani  a  working  drawing,  and  the  required  materials,  install 
a  plumbing  system  in  the  miniature  model  house.  Completed  system  must  comply 
with. the  National  Plumbing  Code. 

(1)  Means  of  supporting  pipe  and  fittings 

(2)  How  to  obtain  proper  grade  on  pipe 

(3)  How  pipe  and  fittings  are  joined  together 
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ATC  770A 


Course  No:  3ABR5523J5 
Day  36  &  17 


Branch  Approval:,, 

Date:    2  September  1975 


PART  n 
INTRODUCTION  -(40  Minutes) 

CHECK  PREVIOUS  DAYS  STUDY  ASSIGNMENT 

! 

REVIEW: 


- 1 


ATTENTION: 


OVERVIEW: 

! 


I  i 


MOTIVATION: 


3 


BODY  (4  Hours  and  15  minutes) 

PRESENTATION: 


8a>  (Given  a  floor  plan,  make  a  working 
'drawing  and  specify  the  Method  of 

installation  of  the  plumbing  system 
»  that  is  required  in  this  specific  plan:. 
JThe  drawing  must  be  complete  enough  to 

be  used  to  make  a  bill  of  materials. 

I  ^ 
(l)  Blueprints 


(a)    Types  of  blueprints 


1  Plot  plfcn 


2l  Foundation  plan 


2  .Floor  plan 


±  Elevations 


(b)   Plot  plan 


I  Sixe  of  16t 


i  Elevation  or  contour 
lines 


V 
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r  £  Location  of  building 


±  Location  of  utilities 


Directional  indicator 


(c)   Foundation  plan 


1  Footing 


&  Depth 


i  Width 


£  Reinforcing 


\ 

-  \ 

2  Foundation  wall 


4  Heitfit 


£  Width 


£  Reinforcing 


2  Floor  plan 
^  Room  sixes 

\ 

b  Location  of  windows 

-  *  - 

i 

^  Location  of  doors  * 

£  Location  of  fixtures  ' 
(taken  from  floor  plans) 

±  Elevations 

4  Vertical  measurements 

J>  Location,  and  site  of 
window*  and  doors 

£  Location  of  vents  t- 
through  roof 

(2)  Working  drawings 

(a)   Top  view 

flj)   Side  view 

158 

.  6 


(c)  Isometric  (NOTE:  Brawn 

on  30°  or  45©  angle)  (Used  ' 
to  nake  a  bill  of  atateriala) 


(3)  Scale-Blueprints  will  nonaally  be 
•    drawn  to  a  scale  of     »  V  -  0" 
but  larger  or  smaller  scales  may 
be  used.  *  * 


NOTE: 


Split  ^the  class  into  four  groups  and 
assign  each  group  to  a  section  of  the 
model  house. 


NOTE:  *  Instructor  discuss  drawing  before 
going  to  the  next  project 


8b.   Using  a  working  drawing  of  a  plumbing 
system,  make  a  bill  of  materials  that '  w 
would  be  needed  to  construct  the  system. 
The  bill  of  materials  mustxaccurately 
identify  all  required  materials  without 
shortages  and  without  excess  greater  than 
10*. 

* 

(l)   Information  found  in  the  bill 
of  materials 


(a)  Inscription  (nomenclature) 

(b)  Part  number 

(c)  Quantity 

7 
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\ 


(d)  Size 


(e)  Cost 


(2)   Location  of  information 


(a)  Nomenclature 


(b)   Part  number-found  in  either 
a  manufactures  catalog,  GSA, 
or  research  catalogs* 


(c)   Quantity-found  on  the  working 
drawings  and  specification 
sheets* 


(d)~  Size-foupd  on,  the  working 
drawing  and  specification 
sheets* 


(e)   Coat-if  necessary  is  found 
in  commercial  literature  or 
research  catalogs* 


APPLICATION: 

>rU«i^1fc*«Rr^^  3ABR55235- 
IV-8-P1  make  a  working  drawing  and  a  bill 
of  materials,  for  the  waste  and  vent  sjritem 
for  the  model' house. 

.   •  1  i  / 

8 

1Q0 


9 

ERIC 


CONCLUSION  (Day  36,  5  minutes) 

SUMMARY:  Outline  the  main  points  of  the  lesson  and  explain  their  importance 
to  future  lessons. 


STUDY  ASSIGNMENT :    Conclude  the  lesson  by  emphasising  how  today's   work  will 
fit  into  tomorrow's  lesson.    Hayo  the  students  study  SG  3ABR55235-IV-8  and 
review  their  notes. 


INTRODUCTION  (Day  37,  40  minutes) 
CHECK  PREVIOUS  DAYS  STUDY  ASSIGNMENT 
REVIEW:' 


OVERVIEW: 


MOTIVATION: 


16- 


PRESENTATION: 


8c.   Using  a  floor  plan,  a  working 
]       drawing,  and  the  required  materials, 
install  a  plumbing  system  jin- the 
miniature  model  house*  Ccwpleted 
system  must  comply  with  the  National 
Plumbing  Code. 


(l)  Means  of  supporting  miniature 
Pipe  and  fittings.  < 


(2)   How  to  obtain  proper  grade  on 
miniature  pipe 


(3)   How  miniature  pipe  and  fittings 
are  joined  together. 


APPLICATION: 

'  1       •       '  • 
Using  WB  3ABR55235-IV-8-P1,  and  Materials  ^ 
listed  on  bill  of  materials,  install  miniature 
pipe  and  fittings  in  model  house.   After  project 
is" checked  by  instructor,  remove  pipe  and  fittings 
and  return  them  to  supply.    Clean  work  area. 


EVALUATION : 

Evaluate  by  oral,  written  questions,  and/or 
observation  of  student's  performance  during 
lesson.    This  may  be  accomplished  at  any  time  ** 
during  lesson  for  increased  effectiveness. 

1 


10 
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\  '  .     •  ...    /   <=* 1 

CONCUJSIOK  (5  Minutes) 


SUMMARY: 


*  R^EMOHVATEON:  -  *  e 


A 


SILENT: 


STUDY  ASSIGNMENT:    Read  and  answen  the 
questions  in  SG-3ABR55235-V-I,  Wijfiterisation 
of  piping,  and  SG-3ABR55235-V-II /  Maintenance 
of  Valves.  / 
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INSTALLATION  OF  BATHTUBS  AND  SHOWERS 
OBJECTIVE  ' 

The  objective  of  this  study  guide  is  to  develop  your  knowledge  of  procedures  that 
must  be  used  when  installing  a  bathtub.  •  g      proceaures  that 

INTRODUCTION 

•  Jin  J*6  bit?tub,°r  Shower  is  one  of  the'most  important  installations  in  any  modern 
■  budding.  The  cleaning  of  the  body  is  important  to  good  health.  The  showi 7k  red 
,  by  many  people  from  a  sanitary  viewpoint.  This  makes  it  more  practical  wher  !  more 
t     than  one  person  uses  the  same  fixture.  Some  homes  have  the  bathtub  and  shower 
combination  which  reduces  cost  of  installation  of  two  fixtures. 

TYPES  OF  PATHTUBS  . 
There  are  several  types  of  bathtubs  on  the  market  today,  such  as  recess  corner 

l    >  -  INSTALLATION  OF  BATHTUBS  \ 

„  •  »    ' 


Bathtub  Support  Support 


The  drain  and  overflow  of  the  tub  is  usually  of  a  type  with  a  popup  drain  plug  arid 
then  ther*-4s*tfie  one  with  the  pullout  stopper*  The  drain  is^nstalled  in  the space 
prWrided  by  the  studs  at  the  end  of  the  tub..  The  overflow  ajtid  waste  drain  are  Wide 
of  highly  finished  chrome.  The  hidden  parts  are  made  of  rough  brass  apd  brass 
tubing.  The  fittings  are  1 1/2  inches  in  diameter  and  comb  with  a  popup  waste  or  a 
rubber  stopper  fastened  to  the  oyerflpw  by  a  chrome  chain.  This  drain  and  overflow 


1 67' 


combination  is' connected  to  the  drum  or  a  P-trap  with  slip  joint  .nuts  and  rubber 
washers  to  seal  off  the  leaks*  The  drain  in  the  bottom  of  the  tub  is  sealed  against 
leaks  by  using  plumber's  putty  and  rubber  rings. 

%     TYPES  OF  SHOWERS 

With  respect  to  disposition  of  waste,  showers  are  of  two  general  classes,  those 

wfiich  discharge  into  the  bathtub  and  those  which  discharge  into  a  separate  receptor 

or  floor  pan.  The  latter  strictly  speaking  constitutes  a  shower?  the  other  is  simply 

an  attachment  to  a  bathtub  water  supply.  Both  types  are  used  in  the  modern  homes 

today.  The  only7  reason  for  the  difference  is. economy;  each^accomplishes  the  same 

piirpose.  -  —  -  -  ~.  - 

« 

"  INSTALLATION 'OF  SHOWERS 

The  faucet  and  shQwer  Combination  for  a  bathtub  and  shower  is  connected  to  the 
hot  and  cold  water  4ines  that  are  installed  when  the  piping  is  roughed -in.  The  manu-^ 
facturer's  specifications,  are  used  to  determine  the  heighkof  the  risers;  however,  JheT 
height  may  be  specified  byjthe  user.  '  ~ . 

The  faucet's  hidden  parts  are  constructed  of  rough  Brass,  while  the  parts  thkt 
extend  through  the  finished  wall  have  a  chrome  finish. 

All  nipples  coming  through  walls  should  have  escutcheons  installed  on  them  to 
prevent  insects -from  entering  the  building,  keep  out  cold  air,  and  also  to  ipaprove 
the  appearance  of  the  installation.  Escutcheons  are  made  in  a  number  of  designs."^  ~ 
The  two  most  common  types  are  made  to  slip  over  nipples  coming  out  of  walls  before 
fittings  are  installed.  Another  type  is  designed  oir  hinges,  and  can  be  opened  up  and 
installed  on  piping  after  the  pipe  and  fittings  have  been  installed.  A  typical  bathtub 
and  shower  uiit  is  shown  in  figure  4. 

A  nipple  is  connected*  to  the  bottom  of  the  tee  fitting  in  order  to  extend  the  tub 
spout  to  within  2  to  4  inches  of  the  tub's  top;  spacing  the  spout  above  the  tub  rim  pre- 
sents siphoning  of  the  water  from  the  tub  in  case  the  faucet  is  .left  open,  and  the 
water  pressure  drops  at  the  same  time.  This  installation  prevents  cross  connection 
between  potable  and  nonpotable  water.  -  ~  * 

A  diverter,  see  figure  4y  is  used  in  the  downspout  of  the  tub  to  divert  the  water 
up  through  the  shower  head.  The  diverter  will  return  to  normal  position  when  the 
faucets  are  turned  off.  *  , 

Mixing  valves  in  the  shower  system  are  used  to  supply  a  uniform  temperature  of 
the  water  for  shower  or  tub'.  Temperature  of  the  water  may  be*  regulated  between  ^ 
the  limits  of  the  temperatur.es-of  the  cold  water  supply  and  the  hot  water  supply. 

Three  methods  are  us-ed  for  this  control  of  temperature;  they  are  manual,  * 
pressure,  and  thermostatic. 


I  '  J       Figure  4,  Bathtul^and  Shower  Unit 

A  manually -controlled  mixing  valve  consists  of  £wo  compression  stops  cast  in 
one  body  and  downspout  and  spray  delivery  pipe*  The  -mixture  and  temperature  of 
thewater discliirged  by  the  tuff  spbtt  or  shower  spray  is  regulated  manually.  This 
type  of  valve,  however,  does  not  provide  protection  against  siffiden  changes  of  tern- 
^ratiire  due  to  surges  of  hot  or  cold  water  caused  by  varying  pressures  of  water 
temperatures Tfn  the  supply  lines,  see  figure  4. 


A  pressure-controlled  mixing  valve^ 
>  consists  of  a  br.ass  mixing  chamber  con- 
taining a  sliding  piston.  The  piston  is 
provided  with  jets  to  allow  hot  and  cold 
wjjier  to  pass  through  them  and  mix 
Xhen  the  handle  of  the  valve  is  operated, 
/The  setting  of  the  handle 'controls  the 
water  temperature  by  establishing  the 
mixing  ratio,  a  change  in  pressure  on 
one  side  of  the  piston  will  cause  the  piston 
to  move,  increasing  the  flow  from  the 
low  pressure  supply  to  maintain  a  nearly 
constant  temperature;  see  figure  5, 


Figure  5.   Pressure  Controlled  Mixing 
Valve 


A  thermostatically-controlled 
mixing  valve  is  sensitive  to  changes  in 
both  temperature  and  pressure.  The 
temperature  of  the  water  delivered  by 
the  valve  remains  constant  regardless 
of  temperature  and  pressure  changes 
in  the  hot  and  cold  water  lines.  This 
type  is  for  showers  only,  see  figure -6. 


Figure  6.  Thermostatically  Controlled 
-  Mixing  Valve 

The  shower  head  is  attached  to  a  shower  arm  mounted  on  highly  finished  chspme 
pipe.  Shower  heads  have  a  ball  and  socket  joint  to  adjust  direction  of  the  spray. 
Shower  heads  are  usually  made  of  chrome  or  nickle -plated, brass.  Newer  types  of 
shower  heads  are  being  made  of  plastic  and  have  the  advantage  of  being  noncorrosive. 
Due  to  the  chemical  contents  of  water,  it  has  a  tendency  to  form  deposits  on  the  shower 
head;  therefore,  occasional  maintenance  will  be  required  to  keep  them  functioning 
properly. 

There  are  two  types  of  shower  heads  commonly  used  in  Air  Force  installations. 
These  two  types  are  the  circular  head  and  the  economy  head.   The  circular  head  has 
notches  or  grooves  around  the  outer  edge  of  the  face  that  allows  regulation  of  the  spray. 
The  economy  head  has  a  restricted  nozzle  that  provides  a  fine  spray.  The  economy 
head  uses  less  water  than  other  types  of  heads.  \ 


The  shower  bath  differs  from  the  tub  and  shower  combination  in  that  the  tub  is 
replaced  by  a  floor  receptacle.  The  floor  slopes  to  a  floor  drain  either  in  the  center 
or  on  the  ends.  The  sides  and  floor  of  the  shower  may  be  metal,  tile,  or  any  suitable 
waterproof  material.  A  door  or  curtain  provides  the  fourth  wall  to  hold  the  water 
within  the  shower  area. 

SUMMARY 

Some  of  the  types  of  bathtubs  on  the  market  today  are  the  recess,  corner  recess, 
sunken,  and  leg  or  roll  rim  types.   These  tubs  range  in  size  from  4  to  6  feet  ^Most 
bathtubs  today  are  made  of  enameled  cast-iron  or  enameled-pressed  steel.  In  most 
cases  they  rest  on  the  subfloor  and  are  level  and  supported  by  2  x  4  timbers  nailed 
to  the  studs.   The  bathtub  is  connected  to  the  previously  roughed-iri  plumbing  system. 

One  of  the  two  types  of  showers  used  iff  the  modern  home  today  discharges  waste 
water  into  the  bathtub  and  the  other  discharges  its  waste  water  into  a  separate  re- 
ceptor or  floor  pan.   Faucets  for  shower  combinations  ire  installed  on  .the  hot  and 
cold  water  lines  previously  installed  for  bathtub  and  shower.  Manufacturer's  or 
user  instructions  are  consulted  when  installing  the  shower  combination.  A  diver ter 
is  used  in  the  downspout  of  the  bathtub  to  divert  water  up  through  the  shower  head. 
Several  types  of  valve  systems  are  used  in  bathtub -shower  combinations  and  single 
shower  installations.   The  manually-coatr oiled  mixing  valve  does  not  provide  pro-  ~ 
tection  against  sudden  changes  of  temperature  in  the  supply  lines.   The  pressure 
controlled  mixing  valve  is  used  where  bathtub  and  shower  are  separated.  This  valve 
is  constructed  so  it  will  maintain  a  nearly  constant  water  supply  temperature.  A 
thermostatically-controlled  mixing  valve  is  used  in  a  shower  installation.   The  valve 
maintains  constant  temperature  and  pressure  of  the  water. 

QUESTIONS 

1.  What  type  of  material  and  finish  is  used  to  manufacture  a  bathtub? 

2.  How  is  a  bathtub  supported  to  keep  it  level  ?  ~ 

3.  How  is  the  drain  in  the  bottom  of  the  bathtub  sealed  to  prevent  leaking? 

4.  What  two  (2)  types  of  showers  are  in  common  use?  * 

5.  Why  is  a  2-  to  4- inch  space  left  between  the  rim  of  the  bathtub  and  the  bottom  of 
the  tub  spout  ? 

6. -    What  is  the  purpole  of  the  diverter  ?  ^ 

7.  What  type  mixing,  valves  are  used  in  the  installation  of  showers  ? 

8.  Which  type  valve  maintains  constant  temperature  and  pressure  of  the  water 
regardless  of  water  change? 

9.  What  type  of  shower  heads  are  used  in  shower  installations  ? 

10.    How  is  the  economy  spray  constructed  so  it  wilLoperate  on  less  water? 

wlJL.  What  is  the  purpose  of  the  ball-and-socket  joint -on  the  shovfer  head"? 

12.    How  does  the  pressure1  controlled  mixing  valve  maintain  a* nearly  constant 
temperature? 
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SG  3ABR55235-IV-2 

INSTALLATION  OF  WATER  CLOSETS 
OBJECTIVE  "  ^ 

The  purpose  of  this  study  guide  is  to  aid  you  in  gaining  a  better  understanding  of 
the  types  and  installation  procedures  of  a  water  Closet. 


INTRODUCTION 

The  water  closet  is  the  most  commonly  used  fixture.   From  the  standpoint  of 
sanitation,  it  is  the  most  efficient.   The  water  closet  is  a  plumbing  fixture  used  to 
convey  organic  body  wastes  to  the  plumbing  system.  It  is  made  of  clay  with  a  quality 
equal  to  that  used  in  the  manufacture  of  fine  china.  A  water  closet  is  cast  in  about 
thirteen  pieces.  These  are  molded  together  by  skilled  mechanics  to  form  the  closet 
bowl.   The  closet  is  then  treated  with  liquid^glaze,  placed  in  dry  kilns,  and  fired  at 
temperature  of  2500°F.  This  process  renders  it  entirely  impervious  to  moisture. 


•     CLOSET  BOtyL  OPERATION 


Vitreous  china  water  closets  are  available  in  a  wide  variety  of  types,  including 
the  common  washdown  bowl,  the  washdown  bowl  with  jet,  the  reverse  trap  bowl,  and 
the  siphon  jet  bowl;  although  each  of  these  water  closet  types  is  installed  in  the  same 
way,  they  differ  in  thei^ilijshing  action.  a 


Washdown  Bowl 


The  washdown  bowl  is  the  simplest  type  of  water  closet.  The  trap  is  at  the  front 
of  the  bowl  and  is  somewhat  smaller  than  in  other  types  of  water  closets.  Proper 
functioning  of  this  type  of  closet  is  dependent  upon  siphon  action  alone.  During  the 
flushing  action  of  all  these  types  of  water  closets,  water  flows  ff  om  inside  the  rim 
down  the  side  of  the  bowl  through  the  integral  trap  and  out. of  the^  fixtures,  see 
figure  7. 


v 


TigureS,  Washdown  With  Jet  Figure  10.   Siphon  Jet  Bowl 

Reverse  Trap  Bowi  (  — 

Thl  reverse  trap  bowl  is  similar  to  the  washdown  bowl  except  that  the  trap  is  ztT 
the  reax1  of  the  bowl,  lengthening  the  bowl  for  a  more  graceful  appearance.  It  holds 
more  water  than  the  washdown  bowl  and  is  quieter  in  operation,  see  figure  8. 

Washdown  Bowl  with  Jet  "V* 

The  washdown  bowl  with  jet  is  similar  in  appearance  to  the  ctommon  washdown 
bowl,  but  it  has  a  different  flusMpg^LCtion,  see  figure  9.   The  unit  has  a  small  hole 
in  the  bottom  which  delivers  artffrect  jeLor  stream  of  water  into'  the  upper  arm  of  the 
trap,  starting  a  siphoning  actionrimmediateiyupon  f Lushing  the  unit. 

Siphon  Jet  Bowl 

The  siphon  jet  bowl,^  see  figure  10,  is  the  most  expensive,  quietest  in  operation/ 
-and  most  efficient  type  of  water  closet.   It  is  similar  in  appearance  to  the  reverse 
trap  bowl,  but  maintains  an  almost  full  bowl  of  water.   Very  little  of  the  inside  sur- 
face of  the  bowl  is  left  uncovered  when  the  water  is  at  rest  in  the  bowl. 

\ 
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INSTALLATION  SPECIFICATIONS 


To  properly  install  a:  water  closet,  the  plumber  should  refer  to  the  working 
drawings  furnished  by  manufacturers  of  plumbing  fixtures.  Ability  to  read  blueprints 
in  general  will  enable  you  to  visualize  these  simple  but  necessary  directions  to 

roughing-in  and  to  set  .plumbing  fixtures.  t 

■*       %  * 

.Water  closet  roughing -in  sheets  are  indicated  in  figures  11,  12,  13,  14,  and  15. 
These  roughing-in  sheets  are  exact  types  furnished  the  plumber  by  the  manufacturers 
for  on-the-job  installation.  Referring  to  figures  11,  12,  13,  and  14,  fin<3  out  how  much 
space  is  required  for  the  closet.  Notice  that  the  drawings  indicate  how  far  the  sewer 
opening  must  be  from  the  wall  or  floor  for  certain  types  of  closets.  Even  though  the 
measurements  should  be  followed  by  the  plumber  in  installing  the  fixture,  some 
manufacturers  allow  up  to  a  1/2 -inch  variation  in  these  types  of  installations. 

Notice  in  figures  13  and  14  the  latest  types  of  wall -hung  water  closets  supplied 
by  manufacturers.  These  type  closets  make  cleaning  of  the  floor  much  easier  than 
the  floor  type.  The  type  indicated  in  figure  13  is  used  more  extensively  in  residential 
areas  while  the  one  indicated  in  figure  14  is  used  more  extensively  in  public  places. 

In  figure  15  is  illustrated  the  manufacturer's  approved  support  for  wall  hanging 
closet.  The  adjustable  combined  fitting  and  chair  carrier  permits  each  wall-hung 
closet  to  be  set  at  a  uniform  height  fron^the  floopJty  providing  an  elongated  opening  - 
in  the  fitting  which  allows  setting  up  to  4  inche^of  pitch  on  the  drainage  line. 

The  integral  fitting  is  nonadjustable  and  recommended  primarily  for  use  on 
single  closet  installations  or  on  vertical  lines  where  narrow  wall  construction  limits 
the  pipe  space  available. 
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L  =  29  3/4"  Measurements  may  vary  1/2" 

Figure  11.  Siphon  Jet  Closet  Combination  With  Tank 
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V  DIMENSION 
«•      REfcl'LAR  RPM  24  1/4*  fc} 
ELONGATED  RPM  26  1/4 
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Figure  12.  Floor  Support  Water  Closet  Wit^FlushometervType  Valve  * 
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Figure  13.^  Tank}  Type  Wall  Hung  Close -Coupled  Reverse  Trap  CloseL  * 
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-  15C  -  Vertical  Inlet  Adjustable  Systemf  „ 
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15D  -  Integral  Vertical  Offset  Sysfem 


15E  -  Integral  Vertical  System  - 
Figure  15.  Manufacturer's  Supports  for  Wail -Hanging  Water  Closets 
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COMPOUND 


f         ;  Figure  17.  totalling WaxJUng  Gasket  and  Compound 

thW^fS^l'^8^  be  ^  l-^h  thick.  Arrange  ihe  compound  rile  on 
.thejtfm  ofihe  bwFao  &will  squeeze. inward.  TWs  is  accomplished  bv  rolEi*  tjfe  ' 
KK!?  i°^d^  »^  edge-oi  the  rim.  If  the>floor  is  £t  level  2d  ttate  has 
been  raised  above  the  top  of  the  floor-flange,  use  two  wax  rines Nat  liS^S^- 
•  V-ftt. iShea^and  to  setit^erly,  r,4uWt™ pe^e) ffi s£f  JSbdSl 
over  the  floor-flange  making  sure  the- waging  stays  toTlacefcSufTettinlTl 
•  •  stral«»  down  into  final  portion,  see  figure  18,       '.Z,    '      continue  letting  it  V 


WALL 


'  'DRAIN 


-     .      Figure  .18.  Installing  Clos'.et  Bowl 
:  'fSi !-5"      ?8#e*  (not  ope  end  or  the  other)  of  the  bowl -Use  "vour  full" 


twist  it  lightfy  to  settle,  it  into the  compound  and  also  to  set 
w«^ 


tlghtening-the  nuta  Qn  the  bolts  because  of'tSdanger  of  cracSlhe  be 


g  the  bowl 
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INSTALLING  CLOSET  BOWL 


The  bases  of  all  water  closfet  bowls  are  'installed  in  about  the.  same  way  as  is 
indicated  in  figures  16,  17,  and  18.  •  »  -    a .   *   -  \  "  '"'T' 

*  • 
Air  Force  type  of  plumbing  requires  a  floor  flange  installed  so  that  it  rests  upon 
the  floor  around  the  opening  of  the  drain  line.  The  connection  betwefen  the  water  close 
and  the  soil  pipe  will  depend  on  the  type  of  closet  bend  available  for  the  job,  see  ¥ 
figure  16  for  one  type  of  installation. 
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Figure  16.  Clos'et  Drain  Opening 

To  set  ^bo^tbat     held  by  two  bolts;  simply  place  the  bo)t$  in. the  flange  slots 
provided.  If,  however,  th^  particular  designed  bowl  requires,  four  bolts,  then  place 
the  closet  on  the  floor  properly  over  the  flange,  mark  tlie  locations  (on  the  floor)  for 
the. additional  (front)  bolts,  then  ihstall  these  bolts  into  the  floor  at  the  place  marked*. 
If,  how^vpr,  the  floor  is^wood,.  use  toilet  bowl  bolts,  which  have  wood  threads  at  <Jne 
jmi  audi  machine  threadsrat  the  other.  With  a  floor  that  is-  tile-or  ^oncrete^set  the> 
Heads  of  the  bolts*in  previously  prepared  holes  and  fill  with  cement  to  levelof  the 
floor.  "    i  -  -  \ 

Before  the  bowl  is  turned  upside  down^  put  wood  or  papers  under  the,  bowl  to 
prevent  scratching  and  ,when  you  handle  the  bowl,  be  sure  not  to  drop  it,  because  it  is 
made  of  vitreous  china  and  will  break  easily.  After  you  have  turned  the  bowl,  place 
a  rolt~df  approved  compound:  completely  arotind  the  rim,  and  a  prepared  .wax  ring 
"arouiuL the; discharge  opening,  see  figure  17.  In  .case  of  emergency  the  Air  Force 
permits  ^he  ueeofrubber  gaskets  or  putty  around  the  discharge  of  ploset  bowl.  This 
forms  a  seal  between^the  flborflange  andJlie^ater  closet  bowl. 
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INSTALLING  FLUSHING  MECHANISMS 


Cold  water  for  flushing  a  water,  closet  can  be  supplied  to  a  water  closet  by  a 
closet  tank  or  a  flushometer-type  flushipg  valve.   The  closet  tank  is  used  in^esidential 
water  closets.  With  such  a  tank,  a  minimum  of  water  is  effective  in  quietly  and 
*U\(\\mt\y  fluMhiiiK  Uio  water  closet,  Flushomeier-type  flushing  valves  a^e  moi-e 
advantageous  in  installations  where  noise  and  economy  are  not  particularly  important. 
The  required  size  water  line  for  a  water  closet  equipped  with  a  flushometer  is  1  inch 
and  for  a  water  closet  equipped  with  a  tank  1/2  inch. 


Installing  Tank 

The  close  coupled  tank  design  is  a 
later  revision  of  the  wall -hung  tank  type 
with  a  similar  (lushing  and  fill  mech- 
anism.  Thef*cHffer_ence  in  the  tanks  * 
are  the  way  they  are  mounted.  The 
*wall-huiig  tank  is  fastened  to  the  wall 
and  connected  to  the  bowl  by  a  water 
closet  elbow,  fittings,  and  a  spud. 
The  fixture  supply  fine  is  also  connected 
to  the  bottorii  of  tank  for  supplying  * 
water  to  the  closet  tank  and  bowl,  see 
figure  19. 


The  rlose  coupled  tank  sets  on  the 
back  of  the  bowl.  t  It  is  held' by  two  bolts 
and  the  water  connection  is  sealed  with 
a  special  designed  gasket,  see  figure 
20. 


SUPPLY  PIPE 
FLUSH  ELBOW 
GLOBE  VALVE-- 


COVER 


TANK 


^3TT  -nJ 


The  water  supply  to  the  tank  is 
connected  with  a  flexible  connector 
~(jiUy  connection)  as  shown  in  figure  21. 
The  jiffjy  connector  used  here  is  ttie 
same  as  the  connector  used  to  connect 
the  water  supply  to  the  faucets  qlaN 
lavatory.  Refer  to  manufacturer's 
specifications  for  size  of  tube  to  be 
used.       ,  . 

The  tank  is  filled  through  the 
ball  cock  which  is  controlled  by  the 
ball  float.   Flushing  is  accomplished 
by  raising  the  flush  tank  ball  from  its 
seat  'with  the  operating  handle  and 
connecting  linkage,  see  figure  22* 


CLOSET  TANK 


SLIP-JOINT  NUT 


SPUD  FLANGE 
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Figure  19*  Water  Closet  and  Wall-Hung 
Closet  Tank  "  , 
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-  TANK 

TANK  INLET 

RUBBER  WASHER 
SUP- JOINT  NUT ' 


VALVE 


Figure  2a  Mounting;  Tank  on  Closet 
Bowl 


Figure  21 .  Fixture  Supply  Line  # 


TRAP  REFILL  TUII 
PLUNGE*  ^-OVMPUOW 
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OPERATING 
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?LU4H  TANK^ 
•ALL  FLOAT 


V  • 


CLOSE  COUPLED  GASKET 
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Figure  22.   Flush  Tank. 


The  flush  tank  ball  is  light  and  wtej*4Hted*floa£s  on  "the  top  of  the  water;  and  \ 
as  rainwater  goes  out  of  the  tank,,  the  tank  ball  drops  back  t)n  the  seat  of  the  flush 
valve*'  The  water  pressure 'in  the  tank  holds  flush  tank  ball  oji  its  feat  until  the  next 
flush. 
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Installing  Flushometer  Types 

Most  of  the  water  closets  used  in  the  Air  Force  are  equipped  with  flushometer 

flush  .valves  for  flushing  the  bowls.  A  flushometer  valve  is  a  compact  andSfficietat 

mechanism  for  delivering  water- under  pressure  directly  into  the  water  closet.  This 

type  valve^giveS  a  quick,  automatic  flushing  action,  and  the  amount  of  water  delivered 

can  be  adjusted.  There  are,sj?veral  types  of  flushometer  valves,  including  the  piston, 

diaDhfagm  and  hydraulic  types.  For  proper  operations,  these  require  a  1-inch  supply 
line.  — --.m* 

PISTON  TYPE.  The  piston -type  flushometer  valve,  shown  in  figure  23,  is  operated 
by  a  lever  which  discharges  the  water  from  the  upper  chamber.  The  differential 
pressure  then  forces  the  piston  assembly  upward,  allowing  the  water  to  enter  the 
closet  bowl*  The^upper  chamber  4s  filled  through  a  bypass  which  is  connected  to  the 
supply.  When  the  pressure  is  equal  on  both  sides  of  the  piston,  it  will  drop  down  on 
its  seal,  c  losing/off  the  water  .supply. 

DIAPHRAGM  TY?E.  %  The  diaphragm-type  flushometer  valve,see  figure  24,  con- 
tains two  chamjpers  separated  by  a  relief  valve  mounted  on  a  rubber  diaphragm.  The 
upper  chamber  ig  directly  connected  to  the  maik  water  supply  by  a  bypass*  The 
lower  chamber  is  connected  to  a  large  diameter  supply  pipe  which  is  usually  1  inch 
or  more  in  diameter.  When  the  valve  is  operated,  the  belief  valve  is  moved  to  the 
open  position,  discharging  the  water  from  the  upper  chamber.  Inequality  of  the 
pressures  to  which  the  two  sides  of  the  diaphragm  are  exposed  forces  the  diaphragm 
to  lift  off  Jits  seats  admitting  water  from  the  supply  inlet  into  the  closet  bowl.  Within 
a  predetermined  interval,  sufficient  water  forces  itself  though  the  bypass  into  the 
upper  chamber,  moving  the  diaphragm  down  onto  the  seat  and  closing  the  flow  . of 
water  to  the  bowl.  :y\  *" 


(TAJtftCCE) 


Figure  23.  Piston -Type  flushometer 
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The  flushing  action  on  both  piston-  and  diaphragm-type  flushing  valves  should  be  set 
at  10  seconds.  This  gives  the  most  desirable  flushing  time  for  water  closets  The 
setting  is  made  by  adjusting  the  screw  in  the  top  of  the  flushometer  for  length  of  flush 
and  adjusting  the  angle  valve  on  the  flushometer  water  for  volume. 

The  flush  valve  or  flushometer  is  connected  to  the  closet  bowl  by  a  screwed  i 
ccmpression  fitting  and  to  the  water  supply  by  a  standard  pipe  thread  fitting,  after  pip- 
ing compouiM  has  been  applied  to  the  pipe  threads.  The  last  connectioiho  be  made  is  at 
the  union  that  is  built  into  the  flush  valve. 


Hydraulic  Type  Flushometer 

The  hydraulic  type  flushometer  (figure  25)  contains  two  separate  chambers  with 
its  mechanical  parts  sealed  in  hydraulic  oil.  Its  operating  function  is  mechanical  and 
therefore  is  independent  of  water  pressure.  The  length  of  the  flushing  period  is 
controlled  by  the  adjustable  time  screw.  The  principle  of  operation  is  as  follows. 


CONTROL  CHAMBER 


WATER  CHAMBER 


When  handle  id  depressed. 


When  handle  is  released. 


Piston  is.  forced  down, 
causing  hydraulic  oil 
to  lift  check  ball,  al- 
lowing oil  to  pass  up 
through  piston  and  out  ' 
into  oil  chamber  above  - 
piston,,  . 

Piston  rises  and  cheek 
ball  returns  to  i|s  seat, 
preventing  oil  frbm  pass- 
ing back  through  piston. 
•Rising  piston  forces  oil 
through  1/8"  orifice, 
past  adjustable  needle 
valve,  and  back  into  the 
cfiamber  belojv  piston. 


Bronze  spring  is 
eomp* -jssed,  Mating 
bf  lows  off  valve 
seat  and  allowing 
water  to  pass  through 
water  chamber  to  bowl. 


Br6nze*spring1expands, 
returning  bellows  to  valve 
seat,  and  stopping  water 
passage. 


\ 
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BRASS  SCAT  VULCANIZED 

*  to  rubber  eatows 

RUBBER  BELLOWS 


CKB-M2 

View  A        *  '  View  B  ^ 

Figure  23  -  Hydraulic  Type  Flushometer 

After  the  water  closet  and  tank  or  flushometer  have  been  installed,  the  system 
'should  be  tested  for  leaks  and  smoothness  of  operation.  This  test  should  be  made  at 
full  water  supply  pressure.        /  '  < ,  ' 

Water  closet  trap  maintenance  will  consist  of  removing  stoppages,  using  a  force 
cup  or  closet  auger.  If  these  two  methods  fail,  then  it  is  necessary  to  disconnect  the 
bowl  from  the  closet  flange  and  work  from* the  waste~ouhet  opening 


SUMMARY 

Water  closets  are  plumbing  fixtures  usedlto  convey  organic  body  wastes  to  the 
drainage  system.  These  vitreous  china  water  closets  are  available  in  a  wide  variety  of 
types  which, include  the  common  washdown  bowl,  washdown  bowl  with  jet,  reverse  trap 
bowl,  and  the  siphon  jet  bowl.  Even  though  e^ch  water  closet  is  installed  in  the  same 
way,  the  ^flushing  action  is  different.  The  washdombowl  is  the  simplest  type  of*waler 
closet  because  it  is  dependent  on  the  siphoning  action  alone..  The. Siphon  j&t  bowl  is  the 
most  expensive,  quietest  in  operation,  and  most  efficienbtype  of  water  closet. 

To  properly  install  a  wat'e*  closet,  the  plumber  should  refer  to  the  manufacturer's 
rough-in  specifications  iuraished  by  the  manufacturer  of*  tha  fixture. 

The  closet  bowl  is  fastened  to  the  floor  by  two  or  fpui;  bolts,  depending  on  the 
design  of  the  bowl.  To  seal  the  bowl  to  the  floor,  a  ring  of  compound  is  placed  around 
the  base  of  the  bowl  and  also  a  wax  ring  is  used  to  seal  the  bbwl  to  the  drain  opening. 
If  the  floor  has.  been  raised  above  the  top  of  the  floor  flange,  use  two  wax  gaskets  to  seal 
th'erbpwl  to  the  drainage  system.  * 
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•  *   u  Th!  «W°  umethods  °*  supplying  water  to  a  water  closet  bowl  are  through  the  cloetet 
tank  and  flushometer.  The  tank  is  mounted  on  the  wall  or  is  connected  to  the  back  of  ' 
Tol0]086*  iu/2."iTlch  water  SUpply  Une  ^shes  water  to  the  tank  each-time  the 

-  S2J2r^Sf  *i  £  ^  !f  mSd  m°Stly  ta  rBSidential  ^eas  where  quietness  is 
.  .desired,  The  flifehometer  type  flushtagvalves-sure  more  -advantageous  to  hWlations 

ni5L«° S6."? dfe?°nomy  ^ei10t  Particularly  important.  The  flushing  action  on  flush- 
?n Thi  f  atn10K seco^  flying  time.  The  setting-is  made,  by  adjusting  the  screw 
in  the  top  of  the  flushometer  for  length  of  flush  and  by  adjusting  the  valve  on  the  water 
supply^  for  volume.  * 

QUESTIONS 

1.  What  kind  of  material  is  used  in  the  construction  of  water  cldsgts^ 

2.  What  four  types  of  water  closets  are  discussed  in  this  guide?' 

3\  ^  Which  type  is  the  simplest  water  closet  ?         ,  ; 

4.  Which  type  is  the  quietest  in  operation  ^nd  most  efficient  water  closet?  I 

5.  Name  3  typefc.of  flushometers  ? 

6.  What  measurements  are  included  on  the  manufacturer's  specifications? 

7.  How  are  the  bolts  anchored  in  the  iwe  of  the  closet  bowl? 

8-    What  lat used- ;to seal  the  bowl  to  the  floor  and  the  discharge  opening? 

*  9.    How  does  the  plumber  cause  the  compound  to  squeeze  inward'when  settiie  the 
closet  bowl?  * 

10.    Why  is  it  not  advisable  to  force  tighten  the  nuts  on  the  base  of  the  closet  bowl?  ' 
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INSTALLATION  OF  URNIALS 


<w3 


OBJECTIVE 

To  provide  you  with  the  background  information  pertaining  to  the  types  and 


-  erf 


 ^  ivpes  and         - . 


INTRODUCTION 


The  installation  of  a  urinal  is  common  in  industrial,  commei^i^k^d^Iifal-v^ 


installations.  The  fixture 
for  which  it  is  used  makes 
plumbing  fixtures  as  far  as 


Urine  is  more  objectionable  as  a  waste  product  thai^^l^^^s'^^|^ijic  sub- 
stances when  considered  from  the  standpoint  of  possible'  commWc^Xofl fof  infectious 
diseases.  /'/    J  ;$?7A  - 


TYPES 


^  There  are  four  basic  types  of  urinals,  They  are  the  wall-hung,  pedestal,  trough/ 
and  stall  types.  The  stall  type  is  used  extensively  in  public  buildings.  The  ^wall-hung 
and  the  pedestal  types  are  common  in  the  military.  Thorough  and  stall-typexirinala. 
are  not  approved  for  use  in  new  construction  or  maintenance  replacement.  , 


Wall  Hun^ 

,  The  wall -hung  urinal,  as  shown  in 
figure  26,  is- a  *  solid- porcelairi,  cast 
*  iron  wit h  enamel  7inIsTi',  or  vitr  ebus 
china  fixture  suspended  from  the  wall 
with  four  bolts  or  brass  screws.  Wall- 
hung  urinals  come  in  different  designs, 
such  as:  (1)  syphon  jet  fixture  with 
integral  trap,   (2)  the  urinal  with  an 
outside  trap  or  exposed  trap,  and  (3) 
the  siphon  jet  urinal  with  side  shields. 
All  are  proper  for  installations  having 
tile,  or  other  kind  of  impervious  floor- 
ing, in  which  a  drain, may  be  installed. 
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Trough 


Figure  26.  Wall-Hung  Urinal 


The  trough  urinal,  as  shown  in  figure  27,  is  installed  similarly  to  the  wall -hung 
type.  The  main  difference  is  the  trough  type  does  not  have  an  integral  trap  and  must 
be  provided  with  a  separate  trap  directly.under  the  waste  outlet  of  the  fixture/ 


Figure  27.  Trough  Urinal 


Pedestal 


The  installation  of  a  pedestal-type  urinal,  as  shown  in  figure  28,  is  similar  to 
installing  a  floor-mounted  water  closet.  The  rougff*in  is  made  with  a  4-inch  closet 
bend  and  floor  flange.  The  urinal  is  sealed  to  the  floor  flange  by  using  a  wax  ring  - 
on  the  underside  of  the  outlet.  The  fixture  is  then  fastened  to  the  floor  flange  with 
brass  bolts  and  brass  chrome-plated  nuts. 

big  advantage  of  this  type  of  urinal  is  that  there  is  less  trouble  with  stoppages 
£5ause  of  its  large  discharge  opening  and  drain. 

The  coat  of  installation  ijs  more,  but  it  is  usually  cheaper  in  the  long  run  because 
it 'requires  less  maintenance  > 

A' 
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Figure  28.  Pedestal  Urinal 
Stall 
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Figure  29.  Stall  Urinal 


u  •  S^h  J9*  urmals'  .as  shown  in  figure  29,  are!  used  in  public  buildings  where  the 
Height  of  the  personnel  using  it  vary  and  would  require  several  wall-hung  urinals 
.  installe^at  di«erent  heights.  The  stall -type,  urinal  like  the  trough  type  is.  not  as- -  -  - 
sanitary  as  the  wall -hung  or  pedestal.  ,IWs  not  approved  by  the  Air  Force  for  us*,  in 
either  new  constructed  or  maintenance  replacement.  This  is  because  there  is  some 
splatter  of  urine  back  on  clothing  and  shoes  of  personnel  using  it.  The  stall  type  has 
a  2 -inch  rough -in. 

The  manufacturer's  specifications  should  be  followed  closely  as  the  tolerance 
Sll^f  tallatian  is  much  closer  because  it  is  fastened  to  the  wall  and  must  be  flush 
with  the  floor". 

;  '         .         FLUSHING  MECHANISMS  * 

«  •  v 

Flushometea  valves  are  used  to  flush  urinals.  These  valves  are  devices  which 
discharge  a  predetermined  quantity  of  water  directly  from  the  supply  line  to  flush  the 
urinal.  The  valves  are  self-closing  and  actuated  by  direct  water  pressure.  These 
valves  .use  less  water,  than  hand -adjusted  continuous  flow  units  and  can  be  operated  at 
intervals  of  only  a  few  seconds,  usually  a  10-second  flush.  There  are  several  types 
of  flushing  valves;  but  the  piston  and- the  diaphragm  types  are  most  widely  used.  ' 
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Piston  Type.     ^        .   ^  *  . 

"  The  piston-type  flushometer  valve 
is  opened  by  a  lever  which  discharges 

..:Jtawater^  - 
.  The  differential  pf  pressure  then  forces 
the  piston  assembly  upward  allowing 
the  water  to  enter  the  urinal  directly. 
Closing  of  the  valve  is  automatic,  con- 
trolled by ta  bypass  througk.which  water 
enters  the  dashpot  chamber,,  forcing 
the  piston  assembly  down  on  its  seat, 
stopping  the  flow  of  water.  It  is 
regulated  by  a  screw  to  allow  the 
valve  to  be  open  no  longfer/than  the  time 

.  required  to  flusji  the  urinaL  Figure 
30  shows  a  piston -type  flushometer 
valve.  '    *  m\ 

"  i     /'  ' 

Diaphragm  Type  . .  / 

•*  «    The  diaphragm -typfe  flushometer 
valve  has  two  chambers  separated  I>y 
a  relief  valve  mounted  on  a  rubber 
diaphragm.  The  upper  chamberis 

.  directly  jcpnnecte^.to.  the  jtnain.water^ . 
auppljpby  a  bypass,  ^he  lower  chamber 

J*  connected  taa  large  diameter. 

SrWhen  the  valve  is  operated,  the  relief 
valve  is  titled  ib  the  open  position, 
discharging  the  water  frbm  the  dashpot 
chamber.  The  differential  of  pressure" 
then  forces  the  diaphragm  to  lift  and  * 
^admit  water  tfrom  the  distribution  v 
system  into  the  urinal.  Within' a  pre- 
determined interval,  sufficient  water 
forces  itself  through  the  bypass  "to  the 
dashpot  chamber,  forcing  the  diaphragm 
do;wn  on  its  seat  to  stop  the  flow  of 
water  into  ther  fixture.  Figure  31  Is 
a  cutaway  of  a  diaphragm  flushometer. 
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'INSTALLATION  PROCEDURES 

Urinals,  like  most  qther  fixtures,  are  available  in  a  variety  of  shapes  and  sizes. 
Two  urinals  may  loojc  the  same  but  may  not- be  secured  to  the  wall  in  the  same  i 
manner.  All  wall -hung  urinals  must  have  a  support;  these  are  called  mounting  boards. 

Some  urinals  are  secured  to  this  wall  by  brass  screws  or  bolts.  .  Care  should  be 
taken  not  to  tighten  the  bolts  or  screws  too  much/  The  urinal  may  crack  or  break. 
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Regardless  of  ths  method  used  to  mount  t^e  urinal,  it  should  be  level  and  mounted 
at  the  height  specified  for  the  urinal  to  be  installed.  Once  the  urinal  is  mounted,  the 
flushometer  and  P-trap  can  be  installed.  Turn  on  the  water  and  check  the  flushometer 
and  drain  for  operation  and  leaks.  • 

NUMMARY  • 

There  are  basically  four  types  of  urinals:  wall-hung,  trough,  stall,  and  pedestal. 
They  are  constructed  of  vitreous  china  or  porcelain,  because  enameled  iron  wUljnot 
stand  up  under  the  hard  wear  to  which  these  particular  "fixtures are  subjected.  The 
wall  and  trough-type  urinals  are  used  more  extensively  on  military  installations.  The 
urinals  are  suspended  fron^  the  wall  by  brass  bolts  or  screws.  A  mounting  board 
must  be  installed £6  provide  firm  support  for  the  urinals.  The  lip  of  the  wall-hung  *  , 
urinals  should  be  from  20  to  25  inches  above  the  finished  floor.  The  trough  urinal 
does  not  have  an  integral  trap  and  must  be  provided  a  separate  trap.  The  water 
supply  flushing  mechanism  of  the  trough  urinal  is  generally  an  automatic  or  hand- 
adjusted  continuous  flow  unit.    Flushometer  valves  are  used  to  flush  wall-type 

inals  and  may  be  used  on  trough-type  urinals.  There  are  two  types  of  these  valves; 
piston  and  diaphragm.   They  can  be  operated  often  without  damage.  The  valve  is 
operated  by  water  pressure  acting  on  the 'valve  mechanism.  *  ' 

QUESTIONS  _ 

♦  1.    Name  the  types  of  urinals.  ' 


2/  Of  what  type  material  is  atarinal  constructed? 
3.    How  are  urinals  suspended  . from  the  wall? 


What  kind  of  bolts  and  screws  a*e  used  for  mounting  a  wall -type  urinal?^ 


5*  *  Wljat  is  the  height  of  tfi$4ip  of  the  wallrtype  urinal  from  the  floor  when  properly 
installed  ?  v  .  |  "  . . .  

6.  What  is  the  purpose  of  a  mounting  board?  *  -        0  • 

7 .  What  type  of  valves  are  generally  used  on  urinals  ? 

8.  Wh!at  is  the  height  of  the  urinal  from  the  finished  floor  to  the  lip? 

9.  What  item  is  needed  when  a  pedestal  urinal  is  sealed io  the  floor  flange*? 
10,  Ho^  is  a  piston -type  flushometer  actuated^? 

REFERENCES 

1.  AFM  85-20,  Plumbing 

2.  National  Plumbing  Code 
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INSTALLATION  OF  LAVATORIES 
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The  purpose  of  this  study  guide  is  to  help  you  becdmejEamiliar  with  the  types  of 
lavatories  and  the  proper  method  oT  installing  them.  ' 


INTRODUCTION  -  ' 

The  lavatory  is  a  fixture  of  common  installation.  4  They  ate  manufactured  in  many 
styles  and  colors,  and  equipped  with  hot  and  cold  water  supply. 

\     The  plumber  can  increase  the  efficiency  of  thelixture  by  setting  it  at  a  proper 
height  to  serve  all  members  of  the  familvi  As  a  general  rule,  31  inches  from  the  4  . 
finished  floor  is  adequate.  \ 


TYPES  OF  LAVATORIES 

Lavatories  are  used  for  washing  the  hands  and  face.  They-are  oblong,  circular 
square,  or  oval  in  shape^and  .made^pf  vitreous  china,  porcelain,  uor  steel,  enamel 
cast  iron  or  stainless  steel,  figure  32  illustrates  two  8f  the  most  common  types 
the. wall-hung  and  the  flat  rim  for>countertop  mounting. 


Wall-Hung 


Flat  Rim 


Figure  32.  Common  Types  of  Lavatories 


Wall -Hung  Lavatory  ✓ 

The  wall-hung  lavatory  illustrated  in  figure  32  is  used  4xtensively.  Its 
integral  soap  receptacle,  overflow,  and  self  -back  contribute  to  the  convenience  of 
the  ufcer  ajid  to  sanitation  as  well.4 

A  wall-hung  lavatory  can  also  be  set  in  a  cabinetto  give  it  a  console  effect  and 
added  storage  room  to  the  bathroom,  see  figure  33'.  * 


Figure  33.  •  A  Wall -Hung  Type  Lavatory  Set  In  A  Cabinet 
Flat  Rim  Lavatories 

The  most  popular  trend  in  lavatories  is  the  built-in  or  vanity  design.  Tills 
provides  more  utility  top  surface  as  well  as  an  attractive  installation .  Flat  rim 

lavatories  (also  called  countertop)  come  in  various  sizes,  shapes  and  c&lors.  There- 
fore, it's  necessary  to  refer  to  the  manufacturer's  rough-in  specifications  before  you 
begin  any  job.  - 

Trough  Lavatory  ^ 

Trough  lavatories  (figure  34)  are  used  in  industrial  area  washrooms, --such  as 
shops,  where  many  people  require  using  a  lavatory  at  the  same  time.  Rough-in 
measurements  are  determined  by  the  type  (circular  or  semicircular)  that  Wu  are 
installing,  therefore,  it  is  desirable  to  refer  to  the  manufacturer's  roug^n  specifi- 
cations before  beginning  the  actual  roughing -in. 


30     .  'ID 3 


CKA-059 


Figure  34.   Circular  and  Semicircular  Trough  Washfotintains 


Pedestal  Lavatory 


Pedestal  lavatories  (figure  35)  may  be. bolted  or  cemented  to  the  floor  or  they  may 
be  held  in  place  by  drainage  piping  which  passes  through  the  floor  instead  of  the  wails. 
This  type  of  lavatory  is  not  in  common  use  in  the  Air  Force  but  some  may  be  found  in 
barber  shops  or  beauty  shops.   Pedestal  lavatories  are  being  replaced  by  wall-hung  or 
countertop  lavatories  as  modifications  are  made  to  the  facilities. 


Y        CKA  *  058 

Figure  35.   Pedestal  Lavatory 
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Manufacturer's  Roughing -In  Catalogs 

From  manufacturer's  rough-in  specification  sheets  you  can  secure  the*  rough-in 
measurements  for  the  fixtures  which  are  specified  for  the  job.  Figure  36  illustrates 
the  rough-in  measurements  for  a  lavatory.  These  measurements. are  difficult  to 
indicate  on  your  working  drawing^  but* you  must  know  them  when  determining  a  total 
bill  of  material  for  the.Tjipe  and  fittings. 
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Figure  36.  Manufacturer's  Rough-In  Specification 


INSTALLATION  PROCEDURES 

*  • 

Wall-hung  fixtm^s  are  secured  t9  the  wall  by  means  of  special  hangers.  The 
hangers  are  screwed  to  a  2"    6"  board  nailed  securely  between  two  studs  at  a 
height  recommended  by  the  manufacturer.  The  mounting  board  is  normally  installed 
when  the  waste  outlet  and  water  supply  lines  are  roughed  in. 
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The  hanger  must  be  level,  and  if  there  are  no  manufacturer's  specifications  avail 
able,  the  hanger  is  installed  sp  that  the  lavatory  will  be  31  inches  above  the  finished 
floor.  If  possible,  it  should  be  centered  over  the  waste  outlet.  A  typical  installation 
is  shown  in  figure  37. 

The  flat'rjm  lav?itory  is  normally  installed  in  the  top  of  a  cabinet  by  a  carpenter 
because  it  demands  close  tolerances  and  special  manufactured  fittings  for  the  type  of 
covering  that  goes  on  the  cabinet. 


Figure  37.   Lavatory  Installation  Figure  38,   PO  Type  Plug^Drain 


There  are  twtf  types  of  drains  commonly  used  in  lavatories:  the  chain  and  stopper 
,  (pull  out)  and  the  mechanical  type  sometimes  called  the  popup  type.  When  installing 
the  drafti,  a  ring  of  soft  putty  is  placdfiT around  the  flange  and  the  flange  inserted  into 
the  waste  hole  into  the  basin  as  shown  in  figure^38.  The  flange  tocknut  is  screwed  up 
against  a  rubber  washer  on  the  threaded  pipe  of  the^ange  from  underneath  the 
lavatory.  ' 

The  tailpiece  locknut  and  the  tailpiece  of  the' necessary  length  are  then  screwed 
on  the  projecting  threaded  pipe. 

'  this  type  of  plug  drain  is  used  in  most  cases  with  single  hot-  and  cold-water 
faucets. 

When  a  combination  faucet  is  used,  it  usually  has  a  built-in  mechanical  drain% 
that  must  be  installed.  Figure  39  shows  in  detail  the  combination  lavatory  faucet* 
with  a  popup  drain. 
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Figure  39.  Combination  Lavatory  Faucet  With  Popup  Drain 

The  size  of  the  waste  line  and  trap  is  1  1/4  inches.  All  exposed  waste  and  water 
lines  are  chrome -plated. 

When  making  up  joints  a  strap  wrench,  as  shown  in  figure  40,  should  be  used  to 
prevent  marring  chrome-plated  piping.  The  strap  wrench  has  a  tendency  to  slip  and 
may  cauie  damage  to  the  equipment  or  injury  to  the  plumber  using  it.  Coat  the  inside 
of  the  strap  with  resin  and  use  it  with  extreme  caution. 

Hot  and  cold  water  faucets  are  installed  in  holes  provided  in  the  top  of  the  fixture. 
„  Faucets  may  be  of  the  individual  type  phown  in  figure  41,  or  the  mixing  type  inter- 
connected into  one  common  outlet  as  shown  in  figure  .39. 

>  *  *■ 


Figure  40.  Strap  Wrench 
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Figure  41  #  Compression  Faucet 


The  mixing-type  faucets  may  be  equipped  with  an  aerator.  The  aerator  gives  a 
stream  of  revitalized  water  by  mixing  air  with  the  water.  Aerated  water  tastes 
better,  washes  faster,  and  rinses  better.  Millions  of  bubbles  swell  the  stream,  in- 
creasing the  velocity  and  at  the  same  time  prevents  splashing,  see  figure  42 
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Figure  42 .  An  Aerator  in  Operation 

m^'ilSf^  Stled  lnt°  the  rim  °f  the  lavatory       ^ Rubber  gasket  or  plumber's 
putty  and  held  tight  by  a  hex  jam  nut  attached  from' beneath  the  fixture.  The  nut  can- 
not  be  reached  with  an  ordinary  wrench.  A  special  wrench,  called  a  basin  wrench 

fig?rVl  T,he  J"?  Wrench  is  a  right^gle  ^ipe  wrench  S  oL 
extension  bar  which  extends  the  handle  below  the  bottom  of  the  lavatory  bowl. 
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The  faucets  are  connected  last.  The  hot  water  is  always  on  the  left  and  cold 
water  on  the  right.  Faucets  are  connected  to  the  roughed -in  supply  lines  (risers' 
with  a  jiffy  connector.   Three  types  are  shown  in  figure  44, 


G==O=0 


Figure  43 .  Basin  Wrench 


Figure  44.  Jiffy-Type  Connection 


The  connectors  are  chrome -plated  copper  or  brass,  arid  have  a  tapered  washer 
The  washer  is  inserted  into  the  faucet  shank  and  held  in  place  with  a  friction  rine 
and  a  coupling  nut.  The  friction  ring  must  line  up  with  the  bottom  of  the  faucet  to 
start  the  coupling  nut  and  to  prevent  stripping  the  threads.   The  friction  ring  protects 
the  tapered  washer  as  the  coupling  nut  is  tightened. 

It  may  be  necessary  to  bend  the  connector  to  make  the  correct  alignment  with  the 
nipple  extending  (hrough  the  wall  from  the  supply  riser.   If  the  connector  is  made  of" 
chrome-plated  brass,  it  will  be  more  rigid  and  will  require  the  use  of  a  tubing  bender 
similar  to  the  one  used  in  bending  rigid  copper  tubing. 

After  all  connections  are  made,  the  water  pressure  can-be  turned  on  to  check 
for  leaks.   If  leaks  are  found,  turn  the  water  off  and  repair  them. 

SUMMARY  . 

Lavatories  are  classified  as  two  general  types,  wall-hung  and  fiat  rim.  Wall- 
hung  lavatories  are  supported  by  a  bracket  attached  to  a  mounting  board  in  the  wall. 
The  overflpw  rim  of  a  wallrhung  lavatory  is  usually  31  inches  above  the  finished  floor 
unless  otherwise  specified  by  the  manufacturer.  .  The  flat  -rim  type  is  usually  in- 
stalled in  a  cabinet  top.  The  lavatory  must  be  mounted   so  that  the  tailpiece  and  P- 
trap  will  align  with  the  roughed -in  waste  ouilet.   The  size  ol  U,c  wtote  iinr-  <>l  the 
lavatory  is  usually  1  1/4  inches.  A  strap  wrench  is  used  to  prevent  marring  ohrome 
pipe.  Most  Air  Force  lavatory  installations  have  a  PO  piug  or  u  popup  type  drain 

£hf»iXn«^e!?S  iS ♦u£6d  t0.  ia£en*  feu<iets  t0  the  kvatory.  Jiify  connectors  are  used 
to  attach  cold  and  hot  lines  to  the  faucets. 
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QUESTIONS 


1.  What  type  of  connections  is  used  to  connect  the  hot  and  cold  water  lines  to  the 
lavatory  faucets  ? 

J 

2.  What  is  the  purpose  of  a  basin  wrench? 

3.  How  are  faucets  sealed  into  the  rim  of  the  lavatory? 

4.  What  is  the  difference  between  a  PO  drain  and  a  popup  drain? 

5.  Why  is  a  strap  wrench  used  on  the  P-trap? 

6.  What  is  a  mounting  board  and  what  is  its  purpose? 

7.  What  are  the  two  most  common  types  of  lavatories? 

8.  What  size  drain  is  used  on  lavatories? 

9.  Where  would  you  use  a  3trap  wrench? 
10*    What  is  the  function  of  an  aerator? 

REFERENCES 

1.  AFM  85-20,  Plumbing 

i 

2.  National  Plumbing  Code 
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INSULATION  OF  WATER  LINES 
OBJECTIVE  -  * 

The  purpose  of  this  study  guide  is  to  acquaint  y6u  with  the  insulating  materials 
used  in  connection  with  plumbing  and  to  learn  the'insuiating  procedures  used  in  in- 
sulating piping  against  heat  loss,  sweating,  and  freezing. 

INTRODUCTION  ^  ■  ' 

Benefits  derived  from  the  use  of  insulation  go  back  thousands  of  years  to  when 
primitive  man  in  tropical  areas  stripped  bark  from  cork  trees  to  use  for  the  roof  of 
*  his  crudehut.  We  can  surmise  that  primitive  people  observed  that  coxk  trees  with- 
stood the  severe  tropical  heat  and  concluded  that  tfye  bark  would  make  excellent  pro- 
tection from  the  rays  of  the  sun. 

# 

Most  people  know  the  function  of  insulation  as  applied  to  electrical  wiring.  The 
|  layman  kho^s  that  insulation  of  electrical  wire  is  used  to  keep  the^current  within  the 
I  wire  and  prevent  it  from  contacting  other  objects.  He  also  knows  that  refrigerators 
I    must  be  insulated  to  obtain  a  satisfactory  operating  efficiency. 

So  we  can  say  that  insulation  of  plumbing,  piping,  and  heating  systems  will  be  t 
presented  under  the  following  main  headings:         %  - 

•  PURFOSEtOF  INSULATION 

•  INSULATION  MATERIALS 

•  •    INSULATING  PIPING 

.  PURPOSE  OF  INSULATION 

In  many  localities,  humidity  causes  condensation  to  drip  off  cold  water  pipes. 
The  beads  ot  moisture  collect  and  drop  off  the  pipe,  causing  property  damage  and 
other  inconveniences.  Water  that  is  stationary  inside  a  pipe  or  container  will 
warm  up  to  room  temperature.  When  it  does  condensation  will  not  form  on  the 
outside  of  the  pipe  or  container.  However,  if  cold  water  continues  to  pass 
through  a  pipe,,  considerable  condensation  will  form.  When  this  occurs  between 
walls  and  floors,  considerable  damage  may  result  to  wallpaper  and  plaster  as 
well  as  to  structural  members,  such  as  sills  $nd  studs,  which  may  deteriorate  _ 
when  wetted  continually. 

Condensation  on  cold  wa^er  pipes  may  be  prevented  by  covering  them  with  an 
antidrip  or  waterproof  insulation  which  is  available  in'many  forms.   The  pipes  may 
be  wrapped  with  thicfc  tape  Containing  ground  cork  or  coated  with  a  thick  plastic 
paint  that  contains  cork  granules.  Tubular  coverings",  .made  of  air-cell  asbestos  or 
mineral  wool  and  provided  with  a  waterproof  inn^r  liner,  may  be  placed  around  the 
pipe.  *  *  - 

Insulation  will  prevent  freezing  of  the  liquid  in  a  pipe  due  to  excessive  low 
surrounding  temperature,  especially  when  lines  are  run  outside  of  buildirigs,  or  in 
buildings  without  heat.  . 
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Dueto  the  many  needs  of  insulation,  the  plumber  willilnd  several  types  of 
insulating  materials  on  the. market  today,  z 

INSULATING  MATERIAL 
Rigid  Preformed  ^  .  - 

The  rigid  preformed  sections  are  to  be  usetf  on  pipe  runs,  and  for  protection  of 
other  objects  that  they  are  designed.to  fit:  Some  of  the  rigid  types  on  the  market  today 
are  fiberglass,  magnesia>  cork,  flexible  rubber,  antisweat  frostproof,  wool  ielt, 
sponge  felt  paper  and  air  cell. 

* 

FIBERGLASS.  Fiberglass  pipe  insulation  is  composed  of  very  fine  glass  fibers, 
bound  and  formed  together  by  an  inactive  resin  type  mixture/  It  is  molded  into  a 
flexible  hollow  cylinder,  ind  slit  along  its  length  to  permit  application  of  pipes  or 
tubing.  It  is  also  shaped  to  fit  small  boilers  and  hot  water  heaters.  It  is  furnished 
in  three-foot  lengths  with  or  without  jackets,.  The  insulation  comes  in, thicknesses 
from  one-half  to  two  inches  and  will  accommodate  pipes  from  one-half  inch  to  30 
inches..  Tiberglass  insulation  has  a  long  life; it  will  not  shrink,  jSyell,  rot,  or  burn. 
It  is  easily  applied,  lightweight,  space  saving,  and  has  excellent  insulating  qualities, 
see  figure  45. 


Figure  45.  Fiberglass  Insulation 


Figyre  48.   85  percent  Magnesia  With 
15  perpent  Asbestos  Insulation 


MAGNESIA.  Magnesia  insulation  is  composed.of  approximately  85  percent  pure 
carbonate  of  magnesia,  15  percent  asbestos  fiber.  Under  the  process  of  heat,  the  j 
magnesium  carbonate  is  transformed  into  tan  expended  light  bonded  material.  This' 
.process  permits  the  maximum  strength,,  uniformity,,  and  light  weight  which  makes 
it  the  best  insulation  material.  ^  ^  C  * 

Magnesia  insulation  is  excellent  material  for  hi&h  temperature  #50  F)  and  high.*  ' 
pressure  steamliries.  It  Js  covered  in  a  canvas  jacket  and  accommodates  piping  up 
'  to  and  including  30  inches  in  diameter.  Its  efficiency,  if  installed  on  bare  metal 
piping,  ia  approximately  90  percent.   This  insulation  can  be  furnished  with  a  heavier 
than  standard  canvas  waterproof  jacket  if  exposed  to  outside  conditions,  or  under-  „  . 
ground  work,  see  figure  46.    '  "* 

.Magnesia  insulation  is  used  in  "standard  thick; "  and  "double  standard  thick" 
material.  The  standard  thidk  size  for  1/2 -inch*  pipe     7/8-inches  £hick  and  the  double 
standard  will  remain  about  the. same  for  all  piping  up  to  30  inches  in  diameter.  The 
double  standard  thick  insulating  materials  used  more  extensively  on  the  high  temper- 
ature lines.  4         "  . 


_   The  85  percent  magnesia  pipe  covering  is  made  in  sections  three  feet  in  length 
with  cloth  for  coyering  the  end  seams.  The  insulation  is  packed  in  cartons  18  1/8  X 
18  X  36  inches  and  contains  from  nine  to  48  sections. ,  , 
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CORK.  Cork  pipe  covering  is  a  granulated  material  that  is  processed  from  the 
bark  of  cork  trees.  Figure  47  illustrates  a  piece  of  cork  pipe  covering.  This  pure 
clean,  granulated  cork  is  compressed  and  molded  to  exact  size  and  shape.  It  is  ' 
finished  with  a  coating  of  plastic  asphalt,  which  is  an  ideal  covering  for  cold  water 
brine,  ammonia,  and  ice  water  lines.  It  has  excellent  insulating  qualities  over  a  wid 
iowtemperature^range.  It  will  not  rot  or  support  combustion.  It  is  clean,  sanitary 
and  odor  free.  Cork  covering  is  available  in  a  widfe  variety  of  sizes 'and  shapes  that 
can  be  used  on  different  size  pipes  and  fittings. 


J 


Figure  48.   Flex  Rubber  Iiisulalion 


Figure  47.  Moulded  Cork  Pipe, Covering 

FLEX  RUBJBER.   Flex  rubber  is  a 
tough  fiexable  rubber  material,  construc- 
ted of  millions  of  uniform  closed  cells. 
'  It  is  a  man-made  rubber  that  has  .good 
insulating  qualities,  water  resistant, 
good  cementing  qualities,  excellent 
weather  aging  qualities,  flame  resistant 
and  excellent  for  prevention  of  sweating 
of  cold  water  lines.   It  is  an  ideal 
material  for  covering  tubing  used  in 
refrigeration  and  cold  water  lines  used  in 
homes  as  well  as  industrial  plants  ahd 
commercial  buildings'.   This  rubber 
insulation  material  comes  in  random  lengths  and  its  w'all  thickness  size  is  3/8  .to  3/4 
inch. .  It  is. made  to  fit  pipe  sizes  up  to  4  inches  (see  figure  48).     '  ' 

ANTISWEAT.  Antisweat  insulation  (see  figure  49)  is  designed  for  use  on  cold  , 
water  pipes.   It  keeps  the  water  colder  in  the  pipes  than  most  types  of  insulation  and, 
if  properly  installed,  prevents  condensation  or  sweating  of  the  pipes.   The  outstanding 
feature  of  antisweat  insulatipu  is  its  construction.  It  is  composed  of  an  inner  layer 
of  asphalt -saturated  asbestos  paper,  a  1/2-inch  layer  of  wool  felt,, two  layers  of 
asphalt-saturated  asbestos  ielt,  another  1/2-inch  layer  of  puye  wool  felt,  and  an  outer 
layer  of  deadening  felts  combined' with  asphalt -saturated^Ifs.   The  outer  layer  has  a 
flap  about  3-inches  long  extending  beyond  the  joint  to  help  make  a  perfect  seal.  A 
canvajs  jacket  is  placed  around  each  three-foot  length  to  protect  the  outer  felt  covering, 
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Figure  49,  Antisweat  Insulation 


Figure  oO.   Frostproof  Insulation  q$ 


FROSTPROOF.   Frostproof  insulation,  (see  figur^50).  is  manufactured  to  be  used 
on  cold  water  service  lines  that  pass  through  unheated  areas  and  those  exposed  to  out- 
side weather  conditions.   Frostproof  insulation  is  generally  Constructed  with  five  layers 
of  felt,   These  layers  include  three  of  pure  wool  felt  and  two\of  asphalt  saturated 
asbestos  felts.   Frostproof  insulation  comes  in  three -foot  lengths  and  is  1  1/4  inches 
thick  with  a  canvas  cover. 


WOOL  FELi\  Wool  felt  is  made  of 
matted  fibers  of  wool,  or  wool  and  fur  or 
hair,  worked  into  a  compact  material  by 
pressure  rolling.  It  is  used  on  cold 
water  service  and  hot  water  return  lines, . 
Wool  felt  preformed  pipe  coverijig  is 
manufactured  in  thicknesses  of  1/2  to  1 
inch  with  a  canvas  jacket  (see  figure  51).  . 
It  is  manufactured  in  three-foot  lengths  to 
accommodate  straight^runs  of  piping. 
'  \ 

y  SPONGE-  FELT  PAPER.  Sponge  felt 
paper  is  composed  of  asbestos  paper  with 
a  maximum  amount  of  sponge  evenly 
distributed  within  it,  as  shown  in  figure 
52.  It  has  approximately.  17  to  43 
laminations  to  the  inch,  and  is  uniformly 
round,  rigid,  and  closely  constructed. 
Sponge  felt  paper  is  manufactured  to  fit 
most  pipe  sizes.  It  comes  in  three -foot 
lengths  &nd;<from  one  to  three  inches  in 
thickness.  Sponge  felt  paper  can  be 
purchased  in  blocks  of  straight  and  pre-  < 
formed  shapes  to  b'e  used  on  valves  and 
fittings. 


\ 


Figure  51. 


Pipe  Covering 


Figure  52. 


er  Insulation 
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AIQ  CELL.   Air  cell  pipe  covering 
is  made  of  fine  quality  asbestos  paper. 
The  covering  is  generally  used  to  cover 
low  pressure  steam  and  vapor  lines. 
Air  cell  insulation  is  formed  by  layers  of 
plain  asbestos  felt  that  is  alternated  with 
Corrugated  asbestos  felt,  with  each 
lamination  or  ply  approximately  1/4  inch 
thick.  Air  cfell  insulation  is  furnished  in 
three -foot  lengths  unless  otherwise 
Specified  and  is  covered  with  a  canvas 
jacket  (as  shown  in  figure  53).  1 

Blanket  Type 


Figure  S3. 


Air  Cell  Insulation 


The  blankfet-type  insulation  is  manufactured  in  strips,  sheets,  and  blocks.  It  is 
used  to  wrap  around  objects  thatjare  irregular  in  shape  and  for  large  flat  areas.  It 
is  used  to  insulate  against  heat  loss  and  fire.  This  type  insulation  is  used  on  boilers, 
furnaces,  tanks,  drums,  driers,  ovens,  flanges,  and  valves.  It  comes  in  asbestos 
paper  rolls,  asbestos  cardhoard  sheets,  'wool,  and  hair  felt  rolls,  asbestos  cement 
blocks,  air-cell  rolls,  aluminum  foil  rolls,  irregular  preforjaj^covering,  and  asbestos 
powder. 

The  blanket  insulation  comes  indifferent  widths  and  thicknesses  depending  on  the 
type  of  equipment  to  be  insulated.   It  is  vermin,  roc|ent,'and  acid  resistant,  2nd 
fireproof.   The  asbestos  type  will  stand  more  heat  than  the  other  types;  therefore,  you 
should  use  it  on  equipment  that  contains  high  temperature  and  whefe  protection  is 
required  against  open  flame.    '  *   \  r 

INSULATING  PIPING  ' 

Pipe  coverings  illustrated  in  figures  51  and  53  indicate  some  of  the  types  of  cover- 
ing available  to  the  plumber  today.  These  coverings  are  quickly  and  easily  installed 
because  each  section  is  split  in  half  and  has  a  canvas  cover  with  flap  for  quick  sealing. 
Joint  collars  are  furnished  to  cover  joint  seams  on  insulatiojyexposed  W  outside 
.conditions. 

Cheesecloth  is  used  on  some  types  of 
insulation  instead  of  canvas.  If  this  type 
is  installed,  a  wheat  paste  is  used  to 
hold  the  cheesecloth  in  place.  Enough 
cheesecloth  extends  over  the  end  of  each, 
preformed,  three-foot  section  to  cov6r 
the  joints/  If  the  cheesecloth  Is  properly 
smoothed  after  the  wheat  paste  has  been 
applied,  it  makes  a  good  uniform  instal- 
lation. After  the  insulation  has  been,' 
properly  installed,  metal  Bands  are  used 
to  hold  the  insulation  firmly  in  place. 
These  metal  bands  should  not  be  less .  • 

than  3/4-inch  wide  and  should  be  spaced  not  more  than  18  inches  apart,  see  figure  54. 
Where.the  insulation  needs  to  be  kept  clean,  it  may  be  necessary  to  paint  with  a  special 
type  enamel  paint.  This  glossy  type  finish  can  then  be  kept  free  of  dust,  water,  and  oil. 
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Pipe, Insulation  Showing  Metal 
Straps 
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Installing  Covering  on  Valves  and  Fittings   s  l> 

r 

°  e  \ 

*   Valves  and  fittings  dan  be  covered  with  magnesia  cement  or  mineral  wool  cement 
of  the  same  thickness  as  the  pipe  covering.  Thesfe  materials  are  molded  into 'shape 
to  conform  with  the  rest  of  the  insulation.  If  magnesia  or  mineral  wool  cement 
insulation  is  used,  the  insulation  is  covered  with  cheesecloth  to  help  bold  the  in- 
sulation in  place. 


Installing  overing  on  Boilers  and  Tanks 

*< 

Most  small  boilers,  such  as  hot  water  heaters  for  domestic  use,  are  covered 
with  insulation  by  the  manufacturers.  On  the  other  hand,  if  the  boiler  or  tank  is  to  be 
installed  by  the  plumber,  he  will  need  to  know  something  about  installing  covering  so 
as  to  retain  heat. and  prevent  fire. 

Insulation  may  toe  either  block  or  blanket  type  and  must  be  securely  wired  in 
place  in  an  approved  manner..  Insulation  applied  to  the  outside  of  a  boiler  or  storage 
tank  should  be  applied  over  1  1/2-inch  wire  mesh,  held  away  from  the  metal  surface 
by  metal  spacers  providing  airspace  of  not  less  than  one  inch.    When  blanket  or 
block  type  material  is  used,  the  joints  in  the  insulation  should  be  filled  with  magnesia, 
mineral  Wool,  or  other  equally  suitable  cement.  The  surface  of  the  insulation  should 
be  covered  withk  3/^-inch  thickness  of  hard-finishing  cement,  trowelled  smooth  and 
even,  and  reinforced  with  1  1/2 -inch  wire  mesh  held  approximately  1/4  inch  away 
from  the  surface  of  the  insulation.  „  ' 

Maintenance  of  Insulation  •  , 

Very  little  maintenance  is  required  on  insulation  if  it  is  properly  installed. 
Insulation  exposed  to  weather  and  subject  to  being  damaged  by  sharp  objects  will 
require  frequent  inspections  and  some  maintenance.  If  canvas  covering  gets  torn  or 
punctured,  it  should  be  patched  with  another  piece  of  canvas.  The  paste  for  installing 
a  patch  on  insulation  that  is  used  on  the  inside  of  buildings  should  be  different  than  the 
_kind  used  on  insulation  exposed. to  outside  conditions. 

Where  a  leak  is  detected  in  a  piping  system  covered  with  insulation,  it. requires 
a  major  repair.  The  insulation  must  be  removed  back  far  enough  to  install  a  union 
and  a  short  length  of  pipe.  Then  the  pipe  and  union  carrcbe  psulated,  using  the  same 
type  of  Insulation  as  on  the  rest  of  the  piping  system.  Sometimes  it  is  not  permissible 
to  install  a  short  length  of  pipe,  therefore,  remove  the  insulation  and  pipe  back  to 
the  first  joint,  then  replace  the  piping  and  reinsulate  with  th6  same  type  of  insulation. 

Loose  straps  ox  loose  material  around  valves  and  fittings  ma'y  be  found  during 
the  inspection.  The  straps  should  be  retightened  and  the  loose  insulating  material 
should  be  replaced  or  pasted  down. 

Proper  installation  of  insulation  and  frequent  inspection  will  minimize  maintenance 
problems  and  prolong  the  service  life  of  the  system. 

A  sharp  toot  must  be* used  to  cut  insulation  material  covered  in  this  text.  * 

When  applying  insulation,  some  type  of  ladder  or  scaffold  will" be  heeded  to 
ieach  the  higher  parts  of  the  piping  system.  Care  should  be  taken  to  prevent  falls. 
Sharp  tdols  will  be  needed  to  do  the  job  and  safety  in  handling  them  should  be  practiced. 
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SUMMARY  ^  *  ^  1 

Insulation  is  manufactured  in  two  general  types:  (1)  rigid  preformed  sections, 
and  (2)  blanket  cohering.   Some  of  the  most  common  rigid  tvpes  of  insulation  are 
.  fibr-rKloAH,  85  percent  magnesia  with  15  percent  asbestos.  The  rigid  insulation  is 
uaeclrmgre  extras  ivejy  on  pipe  runs  and  protection  of  other  objects  they  are  designed 
to  fit.  The  blanket"  type  i€  used  as  an  undercovering  on  boilers,  furnaces,  tanks, 
drums,  driers,  ovens,  flanges,  and  valves. 

Insulation  most  generally  consists  of  some  material  or  a  combination  of  materials. 
The  materials  are  formed  into  different  shapes  and  thicknesses  to  be  used  in  different 
places  to  serve  a  particular  purpose.  The  type  of  insulation  to  be  installed  on  piping 
will  be  determined  by  the  contents  of  the  piping.   For  example,  if  a  high  pressure 
steamline  is  to  be  insulated  the  plumber  probably  would  use  85  percent  magnesia 
insulation. 

Piping  insulation  is  installed  by  opening  the  material  lengthwise  and  then  placing 
the  two  halves  around  the  pipe.  The  canvas  and  cheesecloth  covering  on  the  insulation 
.  is  sealed  with  a  mineral  wool  or  magnesia  cement.  Metal  straps  3/4-inch  wide  are 
placed  around  the  insulation  up  to  18  inches  apart  to  hold  it  firmly  in  place. 

Some  types  of  insulation  must  be  molded  around  the  valves  and  fittings  and  held 
firmly  in  place  by  a  cement* and* canvas  or  cheesecloth  covering.  Other  types  of 
insulation  are  already  premolded  and  can  be  readily  installed. 

Small  boilers  and  tanks  that  are  not  insulated  must  be  covered  with  insulation 
^to  hold  heat  and  to  minimize  the  cianger  of  fires.   Insulation  may  be  either  block  or 
Dianket  type  with  a  final  covering  of  3/4  inch  of  hard  finishing  cement. 

Some  of  the  cau**- s'of  damage  to  insulation  are  exposure  to  weather,  sharp  objects 
that  puncture  the  ins*  Cxion,  'and  piping  leaks.  A  minor  damage  can  be  repaired  by 
cementing  a  canvas  of  cheesecloth  patch  over  the  damaged  surface.  A  major  repair 
such  as  a  pipe  leak,  will  require  removing  the  old  insulation,  repairing  the  p}pe  and 
replacing  the  same  type  of  insulation.  All  these  maintenance  problems  can  be 
minimized  by  properly  installing  the  piping  and  pulling  frequent  inspections. 

QUESTIONS 

1.    Give  several  reasons  for  using  piping  insulation. 

What  are  the  two  general  types  of  insulation? 

What  type  of  material  is  used  in  the  two  general  types  ? 

What  is  the  maximum  length  of  preformed  cellular  pipe  covering? 

What  size  metal  bands  are  used  to  hold  insulation  in  place?  How  far.are  thev 
placed  apart?  ■         -  V 


What  procedure  is  used  to  insulate  irregular  shaped  items  such  as  valves  and 
.fittings? 
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,  7.    What  maintenance  requirements  are  repaired  on  insulation? 

8.  How  do  you  repair  a  water  leak  if.  the  pipe  has  been  coverec^by  insulation? 

9.  Name  two  types  of  material  that  are  used  as  an  outer  covering  on  insulation. 
10.    Name  the  type  of  blanket  insulation  that  will  withstand  the  most  heat, 

REFERENCE  .  % 
AFM  85-20,  Plumbing  '     "  V 
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SG  3ABRS5235-IV-6 
INSPECTION  AND  MAINTENANCE  OF  PLUMBING  SYSTEMS 
OBJECTIVE  .%  ' 

The  purpose  of  this  study  guide  is  to  introduce  you  to  plumbing  system  trouble- 
shooting techniques  and  maintenance  procedures. 

INTRODUCTION 

The  Air<Force  plumber  is  more  often  engaged  in  maintenance  or  repair  then 
actual  systems  construction.  Faucets  leak,  pipes  corrode  and  burst,  and  drains 
clog.  A  plumber  is  usually  called  tcrpfefform  maintenance  and  repair  after  trouble 
has  developed.   He  must  not  only  eliminate  the  trouble,  but  must  also  diagnose  the 
cause  and  correct  it.  * 

This  study  guide  will  deal  with  some  of  the  troubles  you  may  encounter  and  the 
repair  procedures. 

»  • 

For  the  purpose  of  presentation,  this  study  guide  will  include  subjects  under  the 
following  headings: 

•  INSPECTION  AND  MAINTENANCE  OF  EXTERIOR  WATER  SYSTEMS 

•  INSPECTION  AND  MAINTENANCE  OF  INTERIOR  WATER  SYSTEMS 

The  building  custodian  complains  of  low  water  pressure.  A*plumber  is  sent  to 
determine  the  cause  and,  if  possible,  correct  the  discrepancy.  There  are  many  ' 
factors  which  may  cause  low  water  pressure. 

INSPECTION  AND  MAINTENANCE  OF  EXTERIOR  WATER  SYSTEMS 

Water  Demand  and  Availability  > 

•  Si- 
Water  systems  are  constructed  to  deliver  the  maximum  amount  of  water  under 
pressure  to  the. using  areas.  The  pressure  and  volume  in  the  mains  is  often  reduced"" 
when  all  service  ar.eas  are  using  a  maximum  amount  of  water  at  the  same  time. 

Alow  reservoir  or  malfunctioning  water  processing  equipment  may  also  cause 
low  water  pressure  in  the  system. 

In  either  case,  this  is  beyond  the  plumbers  capability  to  correct. 
Pipe  Sizing  *  - 

Determining  the  pipe  sizing  in  a  water  main  is  an  engineering  function.   Pipe  r 
sizing  is  directly  related  to  use  demand  and  water  availability  described  in  the 
previous  paragraphs.   Systems  design  i$  also  a  contributing  factor. 
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,  System  Design 

Pressure  and  flow  rates  are  greater  near  the  water  source.   Pressure  and 
volume  will  decrease  as  the  distance  from  the  source  increases. 

Pressure  and  flow  rate  also  decrease  if  the  outlet  is  near  the  same  level  as  the- 
source.  When  the  Outlet  is  above  the  level  of  the  source  then  water  weight  will  begin 
to  work  against  the  pressure  trying  to  push  it  up.  Hills  provide. a: good  example  of 
elevations  over  which  water  mains  are  laid.     Multistory  buildings  such  as  hospitals, 
may  have  lower  pressure  and  flow  rate  on  the  top  floor  then  on  the  basement.  Booster 
pumps  are  often  used  to  overcome  this  type  pressure  and  rate  loss/ 

•  - 

Friction  Loss  , 

When  a  liquid  flows  smoothly  through  a  pipe,  particles  of  the  liquid  stick  to  the 
pipe  wall.  Other  particles  moving  past  are  slowed  by  the.motionl'ess  particles.  The 
stream  of  water  in  a  pipe  can  *>e  pictured  as  having  a  series  of  layers  moving  at 
different  speeds,  with  the  center  moving  fastest,  see  figure  55.     The  resistance  to 
flow  caused  by  the  partidles  in  these  layers  is  called  pipe  friction.   Pipe  friction 
causes  a  drop  in  the  pressure  of  the  water  flow  through  the  pipe.  In  a  small  pipe, 
this  friction  loss  may  be  overcome  by  supplying  water  at  a  higher  pressure  than  other- 
wise would  be  required.  In  a  location  where  higher  water  pressure  is  not  available, 
friction  loss  may  be  reduced  by' increasing  the  size  of  the  pipe. 

'friction  loss  is  compounded  when  .  . 

obstructions  such  as  unreamed  pipe 
or  excessive  mortar  or  lead  is  left  in 
the  pipe  during  construction. 

Excessive  .directional  changes  also 
contribute  to  friction  loss.  This  is  why 
plumbing  systems  are  designed  with 
the  least  number  of  directional  changes 
.as^possible.  t 

.  CXC-IO*  * 

Restrictions  ancf  Punctures  1 

Figure  55.  .Cutaway  Showing  Flow  of 
Pressure  loss  in  the  water  mains  Liquids  Within  Pigpa' 

can  also  be  attributed  to  restrictions 
or  leaks.  * 

Valves  may  be  malfunctioning  and  remain  partially* closed.  Mortar,  lead,  or 
oakum  protruding  into  the  stream  may  increase  friction  loss.  Mineral  deposits  from 
the  water  may  accumulate  on  the  pipe  ,walls. reducing  the  water  carrying  capacity  of 
the  pipe.  /• 

Water  p^sure  is  also  effected  by  excessive  leakage  caused  by  puncttu/s, 
ruptures,  defective  joints,  and  corroded  piping. 
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Testing  System  For  Pressure  and  Flow 


Periodic  testing  of  the  water  flow  and  pressure  in  the  mains  is  accomolished 
primanly  to  insure  sufficient  water  availability  for  firefighting.  L^rZ^s^e  ' 
w«l  to  moasure  velocity  pressure  beinK  expelled  from  fire  hydrants  ThTdata col-  ■ 
U* Mrun        bo  „«,,]  u,  determine  if  a  restriction  is  developi^S  the  line  Periodic 

J»«sar o|  leaks  in  the  iine- Data  may  a*°  ~ 

of  JSr  mains"  "  iUUStrate  'W°  hmbnaM^  "«*  to  measure  velocity  pressure 


WTOT  TUBE 
WITH  VELOCITY 
PRESSURE  GAGE 


) 


Figure  56.   Standard  Fi*e-Flow  Testing  Equipment^  ' 
Locating  Buried  Pipe 

If  a  decrease  in  water  pressure  is 
attributed  to  a  leak  then  the  leak  must 
be  repaired.   Finding  leaks  in  buried 
pipe  is  not  ah*fcys  easy.   Water  will 
^flbw  in  the  direction  offering  the  least 
*  resistance.   For  this  reason,  visual 
observation  is  not  reliable  as  a  means 
of  determining  the  location  of  the  leak, 
see  figure  58.  *. 

k  Commercial  sound  detecting 
instruments  are" used  as  a  more  re- 
liable method  of  locating  leaks.  These 
instruments  may  range  from  simpj^ 
rod  and  stethoscope  to  ver^Tcomplex  * 
electronic  instruments,  see  figure  59. 


Figure  57.   Measuring  Velocity  Pressure 
^    at  Hydrant  Outlet 
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Figure  58*  Leak  in  Water  Main 


SC-041 


Figure  59>.  Using  Microphone  and  Prodding  Rod  to 
Locate  Leaks  by  Sound 
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Repairs 


The  location  of  leaks  are  promptly  staked  or  otherwise  noted  so  that  repairs  can 
be  made  promptly. 

\ 

Inspection,  maintenance  and  repair  is  not  restricted  to  the  piping  systems  alone. 
Control  valves  as  well  as  fire  hydrants  and  pumps  are  inspected  for  operation. 
Malfunctions  and  discrepancies  including  leaks  are  noted  and  corrected* 

INSPECTION  AND  MAINTENANCE  OF  INTERIOR  WATER  SYSTEMS*  ' 

Testing  Systems 

Regardless  of  whether  the  plumbing  system  carries  drinking  water,  waste,  gas, 
air,  oil,  or  other  liquids,  a  leakproof  system  is  required.  9 

The  same  testing  rule  applie^to  both  new  and  repaired  .systems.  Various 
methods  may  be  used.  Water,  air,  soap,  and  water  solutions  are  the  more  common 
agents  used  in  performing  leak  tests. 

Water  Tests 

Once  a  water  system  is  installed  all  openings  are  capped  or  plugged.  Loosen 
some  or  all  caps  to  let  the  air  escape  out  of  the  lines.  All  openings  are  then  closed. 
Normal  system  water  pressure  is  allowed  to  build  up.  All  joints  are  then  visually 
inspected  for  water  seepage.  To  avoid  confusion  between  condensation  and  leaks, 
joints  should  be  wiped  dry  and  observed  for  a  few  minutes. 

Air  Test  , 

The  air  test  may  be  applied  to  the  water  system  as  well  as  ga&  and  air  systems. 
All  openings  are  closed  tight  jand  a  gage  installed  in  the  system.  Air  pressure, 
several  times  higher  than  normal  pressure,  is  applied.  The  gage  is  read  and  the 
result  compared  with  another  f  eading  ten  minutes  later.  A  pressure  loss  indicates 
a  leak.- 

Once  leaks  have,  been  discovered  appropriate  action  must  be  taken  to  correct  the 
leaks. 

Inspection  of  Established  Systems       *  ' 

Periodic  inspections  are  made  to  determine  the  condition  of  piping  systems. 
Valves  are  operated  and  their  condition-noted.  Leaking  valves  are  common  and 
require  repair.  v. 

* 

Leaking  joints  and  pipe  are  not  too  common.  However v  pipe  deterioration, . 
fricticn,^excessive  stress,  vibrations,  freezing,  and  pressure*surges  contribute  .to 
failure  of  pipe  fitting  and  joints. 
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RepeatecSrfressure  surges,  sudden  increases  in  water  pressure,  have  been  known 
to  do  extensive  damage  to  piping,  fittings,  and  valves. 

Damage  by  water  hammer  may  be  reduced  or  eliminated  by  installing  an  air  chamber 
near  the  valve,  see  figure  60. 

Vibrations,  Thermal  Expansion;  and 
Contraction 

» 

Damage  from  vibrations  is  generally 
associated  with  buried  pipe  near  or  under 
a  road.  A  flexible  connection,  such  as  a. 
gooseneck,  is  designed  to  absorb  such 
vibrations. 

Thermal  contraction  and  expansion 
results  in  damage  td  pipe  and  joints. 
Expansion  joints  are  designed  to  eliminate 
damage  due  to  temperature  changes.  The 
expansion  loop  and  swing  joint,  figure  61, 
are  also  designed  to  reduce  damage  from 
surges. 

Vibration,  Thermal  Expansion  and  «n    n     m  *    t  a  - 

Contraction  Figure  60..  Cpld  Water  Line  With  Air 

-Chamber  '  ' 

Thermal  contraction,  expansion,  and  vibration  often  result  in  damage  to  pipe  and 
joints.   Flexible  connections,  such  as  goosenecks,  expansion  loops,  swing  joints  and 
expansion  joints  are  designed  to  absorb  such  vibrations.  \ 

Expansion  joint  -  an  expansion  joint  is  basically  two  tubes,  vone  telescoping  inside 
the  other.  The  outer  tube  is  firmly  anchored  to  the  structure  or  piping  and  the  inner 
tube  is  allowed  tampve  with  a  piston-like  action  as,  th$  attached  pipe  expands,  contracts 
or  vibrates.  See  figure  62.  *  • 
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Figure  61.  Expansion  Loops 


Figure  62/  Expansion  Fitting 


Expansion  loops  are  installed  in  cooper  tubing  water  supply  systemsvto  allow  for 
vibration,*  expansion  and  contraction.  When  expansion  loops  are  installed  care  should 
be  exercised  \y  insure  that  the  lodp  is  below  the  frostline  (figure  61).  " 


ELBOWS 


CORPORATION  STOP 


Swing  joint  -  the  swing  joint  is 
another  type  of  flexible  connector  that  is  . 
commonly  used  with  a  galvanized  iron  or  . 
steel  service  line.  A  swing  joint  consists 
of  two  elbows  separated  by  a  short  section 
of  pipe  (figure  63). 


STREET  MAIN 


Figure  63 .  Typical  Swing  Joint 


Figure  64.   Flexible  Gooseneck 


,',«~|FfleX^le  g°°f  ",eckS  are  ava"able  for  use  when  galvanized  iron  or  steel  nice  is 
»hf fcT  th«^ply  Une'  The  ««nector  consists  of  a  length-of  leaS  £  ™E 

S^^^sr*"- on  each  end  for  connfctingto  the  c°~W 

Expansion  loops,  swing  joints  and  goosenecks  are  installed  between  the  corporation 

Repair  of  Established  Systems 

.  PIPING.  Stopping  leaks  in  piping 
and  fittings  may  be  a  relatively  simple 
operation.  Items  such  as  union,  hose 
bibb  faucets,  and  eaps  require  a  simple 
tightening  or  resoldering  of  the  connection. 
More  drastic  measures  are  required  if 
tightening  the  joint  doesn't  solve  the 
probjgm.   Figure  65  illustrates  extensive 
damage  that  will  require  complete 
replacement.  ■ 

Leaks  developing  along  a  pipeline 
or  at  the  fittings  are  not  so  simple  to 
repair.  Such  teaks  often  require 
replacement  of  the.iittings  or  pipe  seg- 
ment. Soldered  joints  pose  no  problem. 
Threaded  Joints,  on  the  other  hand  can  be  * 

a  difficult  problem.  •  •         Figure  65.  Defective  Pipe  and  Fittings 


/ 


Tightening  the  pipe  to  rejpair  a  leak  at  a  ftttiffg  on  one  end  will  put  a  twisting  forcex 
.  on  the  pipe  which  will  loosen  the  joint  connect/on  on  the  other  end,  see  figure  66. 


TIGHTENING  PIPE  HERE 


Figure  66 

Problems  such  as  these  require  the  pipe  to  be  cut  and  threaded.  The  defective 
fitting  can  then  be  replaced.  A  nipple  is  cut,  threaded  and  installed  in  this  fitting.  A 
union  is  installed  on  the  nipple  and  pipe  end.  When  the  union  is  connected  the  pipe 
becomes  one  long  segment  again,  see  figure  67.  The  same  technique  is  used  to  replace 
leaking  and  defective  pipe  sections  and  valves.  The  impractical  alternative  is  to 
^dismantle  the  entire  system  fb  the  point  of  repaCir. 


Figure  67 


VALVES..  Leaking  valves  and  foucets  are  not  only  irritating  but  contribute  to 
water  waste.  Repair  may  require  tightening  of  a  packing  nut  or  replacing  internal 
parts,  see  figure  68* 

Some  parts  of  the  v^lve  may  be  refaced.  Removing  small  nicks  from  the  disc  or 
fleat  its  surface  permits  the  valve  to  seat  evenly. 

A  refacing  tool,  figure  69,  may  be  used  to  repair  many  types  of  valves. 
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sizes  1/2    fa  iJie 


Figure  68 


sizes  %6  ^32  ro,a. 
Figure  69 .  Reseating  Tool 


Aside  from  replacing  external  valve  parts,  some  valves  require  occasional 
adjustment.  The  flush  and  fill  valves  of  water  closet  flush  ta^ks  and  flushometers 
are  examples  of  such  valves,  see  figure  70  and  71 . 

Some  valves,  such  as  the  pressure  -controlled  and  thermostatically-controlled 
mixing  valves,  are  very  complex  '(figure  72)- 

Valves  are  available  in  so  many  types  and  sizes' thatit  is  normally  economical  to 
£epa£e  ValVG  rat?*  than  attGmpt  t0  St°Ck  rePlacement  P^8  needed  for 
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Figure  70.   Flush  Mechanisms  for  Tank-Type  \Vater  Closets 
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Figure  71.  Diaphragm  Type  Flushometer 
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Pressure  Controlled  Thermostatically  Controlled 

r  Figure  72.  Mixing  Valves       %  *~ 

summary        <  ! 

Factors  causing  low  pressure  such  as  friction  loss,  obstruction,  leaks,  elevation, 
failure  of  pipe,,  valves,  and  pumpS, 'should  be  cbnsidered  when  troubleshooting  both 
main  and  service  systems. 

Some  causes  of  system  malfunctions  are  beyond  the  capacity  of  the  plumber  to 
correct.  Regular  inspectic^vm  the  system  often  helps  in  discovering  discrepancies. 
Tifnely  correction  of  thes^f discrepancies  can  prevent  serious  trouble  from  occurring. 

Special  techniques  are  required  in  locating  leaks  in  buried  pipe  as  well  as  * 
exposed  pipe. 

*  • 

Water  or  air  may  be  uked  to  test  .water  systems  for  leaks.  This  includes  ffew 
systems  as  well  as  established  systems.  • 
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Testing  techniques  using  air  are  also  applied  to  pneumatic  (air)  and  gas  system's. 

Some. system  failures  are  unpredictable  and  must  bfc  repaired  when  they  occur. 

Repairing  leaking  pipe  systems  requires  a  standard  technique  varied  by  the  pipe 
composition  and  joint  method.  Timely  repair  in  tliis  instance  not  only  returns  satis- 
factory service  but  reduces  damage  to  building  structural  members.  . 

Repairing  leaking  valves  and  faucets  is  the  most  common- corrective  action  a 
plumber  may  take  in  .correcting  system.malfunctions. 

QUESTIONS 

1.  What  is  the  purpose  of  performing  periodic  inspections  of  plumbing  systems? 

2.  What  factors  must  be  considered. when  troubleshooting  a  system  for  low  pressure? 

3.  What  is  used  to-remedy  low  pressure  to  elevated  locations  ? 
4. 


7. 
* 


pI£llT  VB^y  Ch6Ck  *  1  iiTe  ******  Primarily  performed  for  what 
What  two  methods  are  used  to  locate  leaks  in  buried  pipe? 
What  methods  are  used  to  detect  leaks  in  new  or  repaired  systems?  ' 
What  methods  are  used  in  locating  leaks  in  air  systems  ?  ' 


9.    What  are  some  of  the  causes  for  leaks  developing  in  pipes/joints,  and  fittings? 
10.    How  is  water  hammer  reduced  or  eliminated  in  water  systems  ? 
REFERENCES^.  * 

1.  AFM  85-20,  Plumbing 

2.  National  Plumbing  Code  Workbook 

3.  AFM  -88-8,  Chapter  4,  New  Construction,  Plumbing 


57 


213 


SG  3ABR55235-IV-7 

RECOVERY  AND  RESTORATION 

OBJECTIVE 

The  purpose  of  this  study  guide  is  to  acquaint  you  with  the  procedures  used  in 
disassembly  of  water  and  waste  system  piping  and  reclaiming  usable  materials. 

INTRODUCTION 

You  may  be  responsible  for  disassembling  water  service  lines  as  well  as  waste 
lines  to  save  reusable  plumbing  materials  and  equipment.  It  is  important  that  you 
understand  how  to  disassemble  pipe  connections  without  damaging  the  pipes,  fittings, 
and  fixtures.  •  it  is  also  important  that  you  understand  how  to  determine  whether 
pipes,  fittings,  and  fixtures  can  be  reused  in  another  installation.  Curing  this  course 
of  instruction  you  have  learned,  to  install  a  complete  bathroom  with  the  addition  of  a 
urinal.  Since  pipe  and  fittings  used  in  plumbing'are  expensive,  it  is  desirable  to 
reuse  as  much  of  the  material  as  possible  from  a  dismantled  system.  This  is 
especially  true  in  this  training  course.  The  system  you  have  worked -on  is  installed 
and  disassembled  by  more  than  one  class.  The  amount  of  damage  to  the  installation 
will  depend  upon  your  knowledges  assembly  and  disassembly  of  the  system. 


DISASSEMBLY  PROCEDURES 

< 

Jh  the  disassembly  of  a  plumbing  system,  it  is  important  that  you  shut  off  the 
.water  and  drain  the  piping  system.  You  must  do  this  to  keep  water  from  getting  in 
the  working  area,  A  wet.  floor  could  be  hazardous  in  a  number  -of  ways.  One  big 
danger  is  that  water  will  cause  hot  lead  to  explode  and  possibly  injure  you  or  others 
working  near.  This  can  happen  during  disassembly  procedures  as  well  as  assembly 
procedures.  Therefore,  -be  sure  that  hot  lead  is  protected  from  water. 

Draining  System  . 

Before  a  water  or  gas  system  is  disassembled,  it  must  be  shut  off  from  the 
water  and  gas  supply  to  reduce  the  pressure.  To  drain  a  water  supply  system,  the 
service  valve  where  the  service  pipe  enters  the  building  should  be  closed.  TMS 
service  valve  usually  is  equipped  with  £  drain  hole  through  which1  the  water  will  drain 
from  the* building  pipes  after  it  is  closed  against,  the  supplyjjressure.    All  the  tfater 
may  be  allowed  to  drain  through  the  drain  hole  in  the  valve  if  quick  draining  is  hot  1 
required.  If  quick  draining  is  required,  then  the  service  valve  should  be  closed  as 
before  and  the,  highest  faucet  in  the  system  should  be  opened  to  admit  air.ihto  the 
system,  while  the  lowest  faucet  should  be  opened  to  allow  the  water  to  escape  from  the 
system.  After  the  water,  stops  draining  from  the  tower  faucet,  the  rest  of  the  water  in 
the^jystem  will  drain  through  the  drain  hole  in  the  service  valve. 


59  • 

220  ■     '  ' 


In  some  cases,  if  the  highest  faucet  is  not  opened,  or  unless  the  system  is 
equipped  with  an  automatic  vacuum  breaker,  the  closing  of  the  service  valve  and 
opening  of  the  lowest  faucet  is  apt  to  draw  water  into  the  supply  system.  Vl^ater  may 
be  drawn  from  the  water  closets,  whose  valves  are  operated  by  water  pressure  and 
from  fixtures  having  faucet  openings  below  the  upper  edge  of  the  bowl. 

To  completely  drain  a  water  simply  system,  the  closet  tanks  and  water  heaters 
must  be  drained  individually.  Closet  tanks  may  be  drained ,by  flushing  the' closet 
'  with  the  water  in  the  tank.  The  remaining  water  in  the  tank  below  the  outlet  should 
be  removed  with  a  sponge  or  ctoth.  Closet  traps  may  be  emptied  by  forcing  the  water  1 
out  of  them  with  a  force  pump  or  a  plunger  cup.  The  remaining  water  may  be  removed 
with  a<vsponge  attached  to  a  wire. 

Hot  water  heaters  and  similar  tanks  may  be  drained  only  after  all  the  fires  are 
out.  These  tanks  usually  have  a  drain  valve  or  plug  at  the  bottom  and  an  air  valve  at 
the  top  through  which  air  enters  the  tank  while  the  water  flows  out  of  it.  If  the  tank  * 
is  not  equipped  with  ah  air  Valve,  loosen  part  of  the  piping  at  the  top  of  the  tank  to 
admit  the  air.  to  avoid  running  the  drain  water  on  the  floor,  connect  a  garden  hose 
to  the  hot  water  tank^irain  valve  to  carry  the  water  to  the  outside  of  the  building. 

Gaslines  are  not  drained  but  the  shutoff  valve  at  the  meter  must  be  closed.  After 
closing  the  valve,  it  is  a  good  idea  to  disassemble  the  piping  at  this  point  and  cap  the 
meter  outlet  line.  This  precaution  is  taken  just  in  case  someone  would  turn  on  the 
gas  while  part  of  the  pipes  were  disassembled.  A  situation  of  this  kind  could  cause 
an  explosion.  7 

«  * 
Serviceable  fixtures  should  be  disconnected  and  removed,  then  stored  where 
they  wonTS.get  damaged.  Fixtures  are  a  large  percentage  of  the  cost  of  a  plumbing 
system^  By  saving  servipeable  fixtures  that  caii  be  reused,  the  money  saved  will 
add  to  the  salvage  of  the  plumbing  system. 

Start  disassembly  of  the  water  supply  system  after  the  fixtures  are  removed  at 
the  end  of  the  pipeline 4and  work  back,  or  start  at  a  pnion  and  disassemble  both  ways 
frott  the  union.  Both  methods  are  used  on  the  same  system  to  save  time. 

'  **  :+\ 

Start  disassembly  of  a  waste  system  at  the  highest  pointC&f  the  system.  Examine 
figure  73  and  note  where  to  start  the  teardown.  It  is  als^o  possible  to  start  at  the  main 
soil  and  waste  stack,  but  this  would  require  breaking  a  section  "of  the  soil  stack.  , 
When. piping  is  disassembled  within  a  building  having  finished  wall?  $tnd  ceilings,  care, 
must  be'  taken  not  to  damage  the  finished  surfaces.  Figure  73  illustrates  the  dis- 
assembly of  a  typical  waste  piping  system.  * 

After  jthe  sf eel  pipe  for  the  urinal  has  been  removed,  then  remove  the  steel  pipe 
that  make«  up  thp  lavatory  assembly.  To  facilitate  the  removal  of  this  pipe,  cut  the 
horizontal  vent  pipe  two  or  more  inches  away  froni  the  90  degree  elbow,  see  figure  73. 
This  will  allow  disconnecting  the  pipe  at  the  threaded  joints  and  will  make  disassembly 
'of  the  leaded  joints  much  easier.  Up  to  this  point  the  only  tools  needed  have  been  a 
pipe  cutter  or  hacksaw  and  two  pipe  wrenches.  ' 


Uncaulking  Joint 


The  tools  needed  for  uticaulking  a  joint  depend  on  the  location  of  the  pipe.  It  , 
may  require  the  use  of  a  lead  pickout  iron  and  a  ball  peen  hammer,  a  sledge  hammer, 
>      or  oxyacetylene  torch,  and  a  metal  pan  to  catch  the  melted  lead  from  the  joints. 

Before  disassembly,  determine  which  joint  or  joints  should  be  separated  first,  then 
decide  on  the  size  of  the  sections  to  be  taken  out.  The  sections  should  not  be  so  large 
that  it  is  difficult  to  handle  them.  Referring  to  figure  73  again,  the  joints  likely  to 
be  separated  first  might  be  where  the  two-inch  cast-iron  pipe  in  the  lavatory  waste- 
lihe  joins  the  two-inch  sanitary  tee.  *  Another  point  may  be  where  the  two-inch  cast- 
iron  pipe  and  1/8  bend  join  the  urinal  wasteline,  or  at  the  four-inch  cast-iron  sanitary 
tee  just  below  the  floor.  The  final  break  will  be  #  the  connection  to  the 
main  sewerline. 

Where  the  work  is  near  a  wall  or  pther  similar  construction  and  there  is  danger 
of  fire  if  a  torch  is  used,  a  lead  pickoutiron  and  a  ball  peen  hammer  should  be  used, 
see  figure  74.  This  method  of  removing  the  lead  from  the  joint  is  very  slow  and  is 
not  used  more  than  necessary. 

A  sledge  or  similar  heayy  hammer 
is  used  to  break  pipe  and  fittings  that  you 
carnot  remove  by  any  other  method. 
At  times  there  is  no  advantage  in 
saving  a  piece  of  pipe  or  fitting,,  because 
f         it  would  probably  take  a  longer  time  to 
t       remove  it,  or  probably  the  cost  of  labor 
plus  the  time  would  not  make  it  worth- 
while. But  keep  in  mind  if  a  heavy 
.  hammer  or  sledge  is  used,  care  must 
be  taken  to  prevent  injury  to  those 
working  with  or  near  you.  Do  not 
damage  any  of  the  surrounding  area  Figure  74*   Using  Lead  Pickout  Iron* 

.through 'careless  use  of  the  sledge. 

In  most  cases,  an  oxyacetylene  torch  is  used  to  melt  the  lead  from  caulked  joints, 
see  figure  75 .  The  torch  should  be  used  as  littte  as  possible  in  and  under  the  booth 
,  area  to  minimize  the  chance  of  causing  a  fire.  A  hand  pump  water  extinguisher  must  „ 
bfe  within  easy  reach  since  the  water  in  the  building  will  be  shut  off. 

■7 

When  taking  joints  apart  in  a  building  with  a  torch,  be  sure  to  provide  adequate 
ventilation.  The  oxygen  will  be  quickly  removed  from  the  room  by  these  flames 
which  could  prove  harmful  to  you  and  others  in  the  building. 

I 
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Figure  75.  Oxyacetylene  Welding  Unit 


After  the  drain  and  vent  pipes  are  removed. below  the  floor  level,  the  hunger 
irons  antf  tape  can  be  detached  from  the  floor  joists  and  the  pipe  lowered  to  the  floor. 
When  moving  the  sections  of  piping  to  the  'outsicte  area,  make  sure  there  are  enough 
personnel  carrying  to  prevent  excess  lifting  and  possible  injury.  Those  assigned  to 
carrying  these  sections  of  pipe  must  wear  gloyes  to  guard  against  cuts  and  burns. 

Befdre  melting  the  lead  from  the  joints*  'have  the  pipe  in  a  position  so  that  molten 
lead  will  run  out  of  the  joint.  Then  place  a  sheetmetal  catch  pan  under  the  joint  to    .  ^ 
catch  the  lead*  Later  on,  it  is  ladled  into  small  pots  to  form  easy -to -handle  ingots 
for  reuse*   During  this  operation,  both  gloves  and  goggles  must  be  worn.  If  you  are 
unfamiliar  with  the  heating  torch,  have  your  instructor  show  you  now  to  light  it  and  • 
adjust  the  flame  for  best  results.  Start  melting  the  lead  by  applying  the  flame  at  the 
top  point  of  the  lead  ring  and  let  it  wash  down  to  the  bottom  and  into  the  pan,  see 
figure  76.  The  hot  lead  as  it  washes  down  over  the  unmeltefr  lead  below  greatly  assists 
in  melting  it.  Melt  the  lead  down  first  on  one  side  tlien  the  other*  Caution  and  good 
judgment*must  be  used  while  applying  the  flame  from  the  torch  to  get  best  results. 
It  is  a  very  common  tendency  to  crowd  the  tip  of  the  torch  too  close  to  the  melting 
lead  and  cause  the  flame  to  pop  and  go  out.  Remember  the  greatest  amount  of  heat  * 
is  at  the  tip  of  the  inner  cone  of  the  flame^  While  using  any  type  of  torch,  remember 
confine  all  attention  to  the  work  being  doneraud  not  something  else* 
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#.  Figure  76   Melting  £ead  From  Joint  Using  Oxyacetylene  Torch 
Removing  galvanized  Pipes  and  Fittings 

*  When  fixtures  are  being  removed,  care  should  be  taken  not  to  break  the 
vitreous  china  type  or  chip  the  enamel  from  the  cast-iron  type  of  fixture.  Water 
supply  and  waste  pipes  should  be  removed  carefully  from  a  fixture  since  the  connections 
are  apt  to  be  corroded.   Use  a  strap  or  adjustable  wrench  to  remove  any  kind  of 
chromium,  brass  or  copper  pipes  and  fittings.  After  the  pipes  are  disconnected  from 
the  fixture,  remove  it  from  the  walL 

►  fit  some  cases,  the  fixture  may  be  removed  by  unscrewing  the  lag  screws,  or  bolts 
„  while  in  others,  it  may  be  lifted  from  its  hanger.  This  precaution  is  taken  to  assure 
proper  bracket  is  available  when  thefixture  is  installed  again.  When  the  fixture  is 
disconnected,,  carry  it  away  a  sufficient  distance  so  that  it  will  not  get  marred  or  broken 

.^dujr^rthe.disasM  f 

*  When  the  plumbing  is  to  be  taken  out  of  a  building  that  is  to  be  renovated,  care 
should  be  exercised  not  to  damage  the  building  unnecessarily. 


When  removing  galvanized  or 
black  iron  pipe,-  use  two  wrenches  to  - 
unscrew  each,  connection  as  shown  in 
figure  77    Be  sure  ta  use  an  adjust- 
able wrench  on  hexagonal  pipe  fittings. 
Sometimes,  the  connections  may  be 
rusted  and  corroded  to  the  extent  that 
they  will  not  tmscrew.  In  this  .case,  it 
may  be  necessary  to  strike  the  surface 
of  the  fitting  j?ith  a  hammer  to  loosen  it 
at  the  threads.  Do  not  strike  cast-iron 
fittings  too  hardf  cracking  may  result. 
Cracked  fittings  are  useless. 

.  v  • 
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Figure  77    Use  Two  Wrenches  to 
Disassemble  Piping 


When  unscrewing  threaded  pipe  and  fittings,  make  sure  not  to  damage  the  pipe. 
The  pipe  wrench  will  damage  the  pipe  and  fittings  if  it  is  allowed  to  slip.  This 
procedure  may  mar  the  pipe  causing  the  surface  to  become  grooved.  Marring  the 
pipe  in  this  wiy  will  weaken  it,  cause  greater  corrosion  action  at  marred  surfaces, 
and  the  sharp  projections  are  apt  to  scratch  and  cut  the  hands  "of  persons,  handling  them. 

Careless  disassembly  can  bend  the  pipe  or  damage  the  threads.  Even  though  the 
pipes  and  fittings  are  made  of  tough  materials,  they  are  very  easily  bent  and  dented. 

Disassembly  of  Copper  Tubing  and  Fittings 

During  the  disassembly  of  copper  tubing  and  fittings,  ^pply  heat  from  some  type 
of  torch  to  ihelt  the  solder  in  the  joints.   Every  precaution  must  be  taken  to  avoid 
starting  a  fire  when  heatingvthe  tubing  and  fittings  that  are  located  near  flammable 
structural  parts  of  the  building.  Before  heating  the  tubing  and  fittings,  be-^e4hat~ 
the  lines  are  drained.   In  the  first  place,  the  water  in  the  lines,  the  JWb^g  ^jattkgs 
are  hard  to  heat;  furthermore,  when  the  joint  is  disassembled,  the  te^eiJ^er  in' . 
the  joint  may  run  oiit  and  scald  you.  \\  ; 

DETERMINING  USABLE  MATERIAL 

Determinin^xrhether  the  material  disassembled  is  reusable  depends  almost  \ 
entirely  upon  one's  visu%l  inspection  and  good  judgment.  For  steel  pipe,  probably 
the  first  consideration  would  be  whether  it  is  long  enough  to  make  a  nipple  or  other 
short  length  of  pipe.  Pipe  that  is* bent,  kinked,  or  twisted  should  be  very  carefully 
examined  for  fine  cracks  or  other  signs  of  rupture,  see  figure  78.  .  Dents  in  pipe  are 
caused  by  hard  blows  and  these  places  should  be  inspected  to  determine  the  depth., 
If  a  dent  is  deep  the  steel  may  be  exposed  to  the  elements  and  will  soon  rust  out  if 
the  galvanize  cn*he  inside  is  broken.  When  threads  are  cut  on  a  pipe,  it  has  been 
weakened  considerably  and  cannot  withstand  strain  like  the  unthreaded  pipe.  A  slight  . 
excess  of  strain  will  then  cause  .cracks  or  natures  to  develop.  The  threaded, arei 
should  also  be  inspected  to  eliminate  pipe  with  stripped,  tbrn,  flattened,  crossed 
threading  or  any  other  injury  to  them  which  might  make  a  defective  connection,  see 
figure  78.  It  is  good  practice.also  to  check  if  more  threads  were  cut  on  the  pipe 
than  were  necessary-  A  fitting  in  this  case  will  not  turn  far  enough  on  the  pipe  to 
make  a  tight  leakfree  joint.  Likewise  if  not  enough  thready  or  shallow  threads  were 
cut  on  the  pipe,  the  plumber  installing  the  piping^d  to  force  tighten  the  fitting, 
which  in  turn  stretched  the  fittings  out  of  size.  "These  stretched  Sittings  should  not  be 
saved  when  reclaiming  materials;, 

When  separating  the.  fitting  from  ttfe  tubing,  apply  heat  to  the  fitting  and  gradually 
tyist  the  tubing  from  the  fitting.  Inspect  the  tubing  and  fittings  and  if  any  solder  is 
found,  remove  with  heat.  When  using  a  torch,  precautions  must  be  taken  to  avoid 
starting  a  fire.  Stor'e  usable  tubing  and  fittings  in  prepared  storage  bins  and  place 
unusable  tubing  and  fittings  In. scrap  containers.  Do  not  mix  copper  with  steel  in  the 
container.   They  must  be  separated  at  the  salvage  yard. 

Most  of  the  items  mentioned  in  the  preceding  paragraphs  also  apply  to  fittings.  ' 
They  are  also  subject  to  bein^stretched  by  overtightening  and  will  fail  to  make  a 
watertight  joints  if  used  in  another  installation.  Cracked  fittings  are  caused  by  over- 
tightening. When  fittings  are  used  oyer  and  over,  they  become  scarred.by  the  pipe 
wrencfc  and  get  unsightly  and  weaker  each  time  they  are  used.  The  best  way  to  deter- 
mine if  a  fitting  is  usable  is  to  screw  it  on  the  threads  of  a  new  nipple.  If  it  fits 
loosely,  discard  it. 
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Figure  78.*  Damaged  Pipe  and  Fitting 
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Reclaiming  cast-iron  pipe  and  fittings  depends  on  visuaji  inspection  and  by  the 
sounding -out  method,  see  figure  78.   inspect  them  and  if  you  do  Hot  see  any  defects 
or  cracks,  then  check  each  joint  by  sounding.   Use  the  same  method  as  you  did  when 
installing  the  system.   Remember,  when  tapping  the  pipe  or  fitting  with  a  hammer, 
a  clear  ring  indicates  it  is  usable;  a  dull  sound  means  it  is  cracked  and  should  not  be 
used.   Usually,  cast-iron  pipe  must  have  a  hub  and  sufficient  length  to  be  usable.  The 
extent  of  reusing  pipe  with  or  without  a  hub  will  depend  upon  the Job.  Often  these 
short  pieces  can  be  used  again.  When  the  usable  pipe  and  fitt^gs  have  been  jtaspected, 
clean  and  place  them  in  the  storage  space  provided.  Clean  triols  and  equipment  $nd 
return  them  to  their  proper  stogage.  All  materials  that  cannot  be  used  should  be 
placed  in  the  dump  contained  for  disposal. .  An  ingot  of  JLe^dl weighs  five  pounds  and 
is  sometimes  called  a  cake  dr  bar  of  lead.  » 

SUMMARY 

From  this  study  guide  you  have  become  familiar  with  the  disassembly  of  a  Waste 
system  and  the  materials  that  can  be  reused.  It  is  just  as  important  to  save  material , 
when  disassembling  a  system  as  well  as  economizing  when  installing  it.  To  dis- 
assemble the  system,  the  proper  place  to  start  is  at  the  highest  point  in  the  system 
aind  work  down  to  the  lowest  point.  To  prevent  water  damage  and  hazardous  working 
conditions,  the  utilities  are  shut  off  before  starting  work.  Since  the  water  to  the 
building  is  s$mt  off,  it  is  necessary  to 'have  a  ftre  extinguisher  available  in  case  of  a 
fire.  While  working  on  the  job,  safety  precautions  must  be  followed  the  same  as  at  '* 
.  any  other  time.     This  means  that  goggled  and  gloves  must  be  worn . 

When  steel  pipe  is  t<&&  removed,  you  should  determine  which  starting  place 
will  prevent  damage  and  waste  of  piping.  Tools  and  equipment  used  in  the  removal  of  V 
cast-iron  pipe  will  vary  according  to  the  individual  installation.  While  using  a  blow , 
or  oxyacetylene  torch  in  a  room  or  building,  provide  ample  ventilation.  Know  the 
extent  of  damage  to  waste  system  materials  so  you  can  make  the  proper  choice  of 
pipe  and  fittings  for  reuse. 

QUESTIONS- 

1.  What  is  the  purpose  of  turning  off  the  water  avpply  before  disassembling  the 
waste  piping  system. 

2.  When  should  you  use  a  lead  pickout  iron?  v,  • 

3.  What  protective  equipment  should  you  use  while  melting  out  lead? 

4.  What  is  an  ingot  of  lead?  »  0 

5.  What  type  of  test  is  used  to  determine  if  cast-iron  pipe  is  cracked? 

6.  How  does  damage  to  steel  fittings  differ  from  thosp  to  steel  pipe? 

7.  Why  is  it  necessary  to  reclaim  piping  material? 

8.  Where  should  the  disassembly  of  a  waste  system  start. 
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9.    When  should  a  pipe  be  broken  in  the  system? 
10.    How  could  water  in  a  working  area  be  hazardous? 
REFERENCES 
AFM  85-20,  Plumbing 
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PLANNING  AND  LAYOUT  OF  PLUMBING  SYSTEMS 

OBJECTIVE 

This  unit  of  instruction  will  give  you  practical  experience  planning  and  installing  a 
typical  plumbing  system.  • 

INTRODUCTION 

The  installation  of  a  building  plumbing  system  requires  careful  planning  and  lay « 
exit.  Without  this  planning  the  possibility  of  the  completed  system  working  correctly  « 
is  very  small.  As  a^plumber,  if  ypu  will  observe  the  blueprints  and  specifications 
very  closely  and  complete  your  work  according  to  the  code,  the  system  will  work 
perfectly  when  completed. 

INFORMATION  * 

* 

.  BLUEPRINJS 

Construction  of  a  building  is  described  by  a  set' of  drawings  which  give  a  thorough 
graphic  description  of  each  part  of  the  operation.  Usually,  a  set  of  plans  begins  by 
showing  the  boundaries,  contours,  and  outstanding  features  of  the  construction  site. 
Succeeding  drawings  give  instructions  for  erecting  the  foundation  and  superstructure, 
as  well  as  installation  of  lighting,  heating,  and  plumbing  fixtures. 

Plot  Plan 

A  plot  plan  (figure  79)  shows  the  boundaries  of  the  construction  site  and  the 
location  of  the  building  in  relation  to  the  boundaries.  It  also  shows  roads  and  walks. 
It  also  indicates  the  location  of  utility  lines,  such  as  sewer,  water,  gas  and  electric 
lines.  Each  utility  line  is  identified  as  to  type  of  line  and  size.  TWs  plot  plan  also 
shows  the  ground  contour.  These  plans  are  drawn  to  scale  from  sketches  and  notes 
based  on  a  survey  cfr  the  area.  By  locating  the  corners  of  the  building  at  specific  * 
distances  from  established  reference  points,  the  plot  plan  gives  the  builder  a. definite  % 
starting  Wnt.  Since  it  is  a  location  £lan,  it  must  also  have  an  arrow  indicating  the ' 
north  direcjion. 
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Figure  79.  Plot  Plan 

Fou nation  Plan 


The  foundation  plan  (figure  80)  is  the  starting  point  in  the  actual  construction  and 
a  completely  dimensioned  plan  i$  furnished  except  for  very  simple  buildings.  "  Informa- 
tion from  foundation  plans  will  aid  the  plumber  in  locating  service  entrances  to  the 
building,  . 
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Figure  80. 


Floor  Plan  ^ 

A  floor<plan  (figure  81)  is  a  crossjjsectfon  vi^of  the  building,  ^is^yie^^^^  %$J$m 


obtained  by  assuming  that  a  horizontal  cutting  plane  is  passed  tfrtagh.&fe^^  r^v|^ 
such  a  mannerOhat  it  cuts  through  all  walls,  doors,  and  windo^.  If  the^niti^ 
more  Uian  one  floor,  a  floor  plan  for  each  floor  is  draw~    ^    *  -  ^^^  ^.t^^^:  ^js.^m* 
outside^shape  of  ihp  building;  the  arrangement  and  pize 
and  the  type*  size,  and  location  of  doors  and  windows. 
heating^Jjighting,  and  plumbing  fixtures. 
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Framing  Plans 


-  Framing  plans  show  the  size,  numbeK  and  location  of  structural  member^  which^ 
form  the  building  framework.   Separate  framing  plans  may  be  drawn  for  the  floor, 
walls  and  roof,  A  roof  framing  plan  (figure  82)  shows  the  location  of  the  raftfcMor 
trusses  used  to  span  the  building  and  support  the  roof/ 
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Floor  framing  plans  specify  the  size  and  spacing  of  joists,  girders,  and  columns 
used  to  support  the  flopr.  Detail  views  are  usually  added  to  show  toe  methods'of 
anchoring  joists  and  girders  to  the  foundation.  Wall  framing  plans  show  the  size  and 
location  of  wall  openings,  ceiling  height,  and  other  details  (see  figures  83,  84,  85 
and  86). 
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Figure  83.  Wall  Framing 
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Elevations 


Elevations  are  external  views  of  a ' 
structure  and  may  be  drawn  to  show  the 
front,  rear,  right  or  left  side  views. 
(See  figure  87* )  A$  elevation  is  a 
picture-like  view  of  a  building  that  shows 
exterior  material  and  the  height  between 
finish  floor  and  ceiling.  It  may  also 
show  the  ground  level  surrounding  the 
structure,  called  the, grade* 
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Specifications 


The  specification  is  a  written  document  which  supplements  the  building  plans  by 
explaining  these  points  which  ar^e  not  readily  explained  by  drawings.  Specifications 
usually  begin  with  a  statement  of  the  general  conditions  of  the  contract  and  then  pro- 
mod  tu  v.onaUhr  tlie  various  phases  of  construction.  ■  Each  phase  of  construction  is 
related  to  a  particular  operation  or  material.  A  separate  specification  is  written  for 
each  phase  of  construction  and  these  are  compiled  to  parallel  the  job  sequence  of  the 
phases.  The  specifications  cover  type  and  quality  of  material,  kind  and  quality  of  labor 
to  be  used,  methods  of  construction,  standards  of  workmanship,  kinds  of  equipment, 
delivery  and  storage  of  materials,  inspection  of  work,  protection  of  finished  work,  and 
many  other  points  which  could  not  be  covered  if  drawings  alone  were  used.  See  figure  88. 

r  :  ■  1 

SPECIFICATIONS 
-  FOR 
PLUMBING 
University  of  Nebraska 
Lincoln,  Nebr. 

*  r 

GENERAL  CONDITIONS:   The  general  arrangement  of  the  plumbing 
shall  be  as  indicated  on  the  drawings.   Detailed  drawings  of  the  proposed 
departures  due  to  actual  field  conditions  or  other  causes  shall  be  sub- 
mitted for  approval.   The  contractor  shall  carefully  examine  the  drawings 
and  shall  be  responsible  for  the  proper  fitting  of  materials  and  equipment 
in  each  building  as  indicated,  without  substantial  alteration. 

UTILITIES:  Water  and  drainage  piping  shall  be  extended  to  points  5 
feet  outside  the  building  where  the  pipes  shall  be  capped  or  plugged  and 
left  ready  for  future  connections  by  others.   Utilities  shall  be  installed 
below  the  frostlinfc.   If  trenches  are  closed  or  the  pipes  are  otherwise 
covered  before  being  connected  to  the  street  mains,  the  location  of  the  end 
of  each  plumbing  utility  shall  be  parked  with  a  stake. 


Figure  8&r  Specification  Sheet  (Sample) 

Plumbing  Symbols 

Plumbing  symbols  are  used  in  the  preparation  of  drawings  of  plumbing  systems. 
They  indicate  what  material  and  fixtures  are  installed  and  where  they  are  installed. 

Conventional  plumbing  symbols  used  on  drawings  are  represented  by  figure  89. 
Since  symbolic  representation  does  not  usually  involve  exact  or  scale  layouts  or  the 
actual  run  or  leads  of  piping,  the  same  symbol  may  be  Used  for  all  projections  of  the 
system  (plan,  elevation,  sections,  etc. )  . 
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SYMBOLS  FOR  PIPE 
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90*  ELBOW 
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4-1- 

TEE 

-5-  . 

X 

VALVE 

DRAIN 

CROSS 


STACK 


+HF  ^  f  T 
HOSE  FAUCET       CAS  OUTLET 


REDUCER 


UNION 


DRAIN  LINE 


COLD  WATER  LINE 


HOT  WATER  LINE* 


FLANGED  iOlNTS*  THREADED  JOjflTS 


i    ;  O  

SOLDERED  JOINTS 


SYMBOLS  FOR  PLUMBING  FIXTURES 


SHOV^ER  WATER 
HEATER 


tOBZL 


BATHTUB 


KITCHEN  SINK 


W.C. 


LAVATORY 
WALL— TYPE 


^ATER  CL0$ET  URINAL 


DRINKING 

fOli  MAIN 


Figure  89.  Plumbing  Symbols 
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Working  Drawings 

Most  blueprints  of  small  structures  will  not  include  a  complete  plumbing  plan. 
The  plumber  must  plan  and  lay  out  the  plumbing  system  using  information  from  the 
available  blueprint^.  A  working  drawing  should  be  made  of  the  plumbing  systems. 
Since  it  is  the  purpose  of  working  drawings  to  be-exact  about  shape  and  size,  most 
working  drawings  are  drawn  as  top  and'side  views,  la  some  instances  an  isometric 
^„.,„detaJlljlrawirigjnay.be  included  to  show  how  parts  look  when  they  are  assembled. 
(S3e  figure  90, ) 


•  *  Figure  90 

Scale 

Due  to  the  size  of  the  building  being  represented  the  drawings  cannot  be  drawn 
full  size.   This  reduction  in  size  is  called  scale.  In  general,  plan  views  and  elevations 
are  drawn  to  a  scale  of  l/4,f  equal  to  l'-OV,  however,  they  may  be  drawn  either 
smaller  or  larger.  When  installing  the  plumbing  in  the  model  house  you  will  be  using 
J/2'>  V  -0"  for  the  blueprints,  and  the  pipe,  fittings  and  house  are  1/5  scale. 
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Pill  of  Materials  ;^ 

A  complete  bill  of  materials  is  usually  made  by  the  draftsman  at  the  time  he  pre- 
pares the  blueprint  When  a  bill  of  materials  does  not  accompany  the  blueprint,  one 
must  be  prepared  by  the  plumber.  A  bill  of  materials  is  a  tabulated  list  of  require 7 
meats  for  a  job  showing  the  name,  description,  quantity,  stock  number,  size  and  * 
sometimes  the  cost  of  the  different  items.  Figure  91  shows  a  sample  bill  of  materials. 
Quantities  are  taken  from  the  plans  or  drawing  by  listing  one  item  at  a  time,  sjtarting 
with  the  smallest  size  and  progressing  to  the  largest. 

When  special  types  of  valves  or  fittings  are  required  for  a  certain  job,  the  item, 
should  be  located  in  a  commercial  manual.  The  manufacturer's  numbers  and  types 
should  be  shown  to  insure  positive  identification.     ~  t 

A  bill  of  materials  in  which  the  cost  must  be  listed  will  require  that  each  item  be 
researched  in  manufacturers'  catalogs  to  obtain  the  unit  cost. 

A  list  of  so-called  "takeoff"  items  should  also  be  included  in  the  bill  of  materials. 
Thess  are  items  which  are  known  to  be  necessary  to  complete  the  job  but  are  not 
included  on  the  prints  or  drawings.  They  include  such  items  as  thread  cutting  oil, 
joint  compounds  and  bolts  or  screws  for  attaching  brackets. 


ITEM 

DESCRIPTION 

'  PART  NO. 

QUANTITY 

SIZE 

COST 

1* 

Valve,  Gate-Brass 
with  Wedge  Disc,  100 
Pound  Pressure 

Crane  410  or  Equal 

* 

6 

3/4" 

4. 10  each 

2 

3 

Valve,  Gate-Brass 
with  .Wedge  Disc,  IjOCT 
Pound  Pressure 

Valve,  Globe-Brass 
with  Composition  Disc 
150  Pounds  Water 
Pressure  at  200°F.  ' 

Crane  410  or  Equal 
Crane  1250  or  Equal 

2 

•1  3 

ft 

1  1/4" 

i 

3/4" 

6. 60  each 
3.40  each 

4 

Coupling,  Pipe  Re- 
ducer, Galvanized, 
125  Pound  Pressure 

FSN  4730-277-2774 

12 

■3/4"  X 
1/2" 

11  each 

Figure  91.  Sample  Bill  of  Materials 

t 


/ 
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INSTALLATION  OF  BUILDING  WASTE  SYSTEM 

All  plumbing  installations  Tnust  conform  to  a  certain  procedure  called  codes.  The 
National  Plumbing  Code  and  local  plumbing  codes  govern  the  installation,  of  plumbing. 
The  plumbing  code  derives  its  justification  for  police  power  because  it  is  mandatory 
only  inidlar  as  it  protects  the  people  against  harmful  conditions  concerning  health  and 
safety.  Codes  governing:  plumbing  include  the  practice,  materials,  and  fixtures  used  in 
the  installation,  maintenance;  extension  and  alteration  of  all  piping,  fixtures  and 
appliances  that  are  connected  to  a  plumbing  water  and  waste  system.  On  a  military 
installation,  plumbing  systems  must  also  conform  to  installation  procedures  governed 
by  the  base  engineer. 

IDENTIFICATION  OF  TYPES  OF  PIPE 

Cast-Iron- Soil  Pipe 

Cast-iron  soil  pipe  is  used  for  sanitary  drainage  pipe  and  stacks  in  waste  disposal 
systems.  It  is  lighter  than  cast-iron  water  main  pipe  and  is  available  in  two  weights; 
service  weight  and  extra  heavy.  The  selection  of  service  weight  or  extra  heavy  is 
determined  by  the  specification  in  the  job  plan.   For  household  drains,  service  weight 
is  usually  satisfactory. 


Copper  tubing  has  many  advantages  over  cast-iron  pipe.  It  is  easier  to  transport 
and  install  and  is  more  resistant  to  corrosion.  Copper  tubing  is  classified  By  its 
wall  thickness  and  hardness.  It  is  available  in  four  wall  thicknesses,  Type  K,  L,  M, 
and  DWV.  Types  K  and  L  are  available  in  eitherTiard  (cold  drawn)  or  soft  (annealed) 
tubes.  Types  M  and  DWV  are  available  only, in  hard  temper.  Types  M  and  DWV  are 
used  in  drainage  lines  and  vents. 

Hard  ccpper  tubing  cannot  be  bent  without  annealing.  When  a  change  in  direction 
is  required,  a  fitting  such  as  an  elbow  should  be  used. 

Plastic  Pipe 

Plastic  pipe  is  avaiiaole  in  both,  durable  and  light  weight.  It  can  be  cut  with  a  tub- 
ing cutter,  hacksaw,  or  a  knife  and  will  not  rust,  rot,  or  corrode;  Plastic  pipe  is 
available  in  straight  lengths  or  coils.  It  is  also  available  in  three  degrees  of  hardness. 

Sizing  the  Building  Drain 

Building  drains  must  be  of  sufficient  size  to  carry  off  all  the  water  and  waste 
materials  which  mly  be  discharged  into  them  at  any  one  time. 

Positioning  and  Blocking  the  Stack  Base  and  Fittings 

The  building  drain  may  be  suspended  from  the  floor  joists  of  the  lowest  room  in  the 
building  (or  from  the  ceilihg  joist  of  a  basement)  or  buried.    In  either  case,  it  is 
usually  a  straight  line  from  the  building  sewer  to  the  main  vent  stack.  (The  building 
or  house  sewer  extends  from  the  main  sewer  to  five  feet  outside  the  building.  The 
building  drain  continues  from  that  point  and  extends  through  the  wall  to  the  vent  stack. 
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Itypes  of  stacks 


Stacks 


A  stack  is  the  vertical  piping  in  a  plumbing  system.  If  a  stack  is  used  to  carry 
sewage  from  the  upper  floor  levels  to  the  building  drain,  it  is  called  a  soil  stack-' 


'Stack  Group 


A  stack  group  is  a  term  applied  to  the  location  of  fixtures  in  relation  to  the  stack  so 
that,  by  means  of  proper  fittings,  vents  may  be  reduced  to -a  minimum. 

Main  Stack  < 

i 

Every  building  in  which  plumbing  is  installed  shall  have  at  least  one  main  stack, 
which  shall  run  undiminished  in  size  and  as  directly  as  possible  from  the  building  drain 
to  fresh  air  above  the  roof.   (See  figure  92.) 

Vent  Stock  t 

A  vent  stack  is  a  vertical  pipe  which  provides  circulation  of  air  through  the  drain- 
age system.  The  vent  stack  is  the  extension  oka  ^oil  or  waste  jtack;  but  on  the  portion 
of  the  pipe  which  is  above  the  highest  fixture  run  or  branch  inlet.   (See  figure  92.) 

Waste  Stack  ^ 

A  waste  stack  is  the  vertical  pipe  which  carries  waste  from  any  fixture,  except 
water  closets  or  urinals.  (See  figure  92. ) 


WASTE  STACK.  VENT  • 


MAIN  STACK  VENT  ■ 


WASTE  STACK 

LAUNDRY  TUIS 


LAVATORY 


U  U 
CLOSET  BEND 


BUILDING  GRAIN 


BASE 


9 

ERLC 


Figure  92.  Identification  of  Stacks 
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Soil  S,tack  ^ 


urin^f1,^  ±S<  J?"  V^tiCal  pip*'wh*ch  carr>s  s°il  from  water  closets, 
urinals,  arid/or  similar  fixtures.    (See  fieiire  92.)  ' 

^  SoJJL  and  Waste  Stack  j  •  \ 

$r    r""-^  a-^.  c  v*    'v^-        •     \  •         *  •*'**" 

A  soil  and  waste  stackls  a  vertical  pipe  which  receives  the  discharge  from  soil  and 
waste  branches^  '  ->  <  ,  • 

Materials 

>  *      *  * 

.  Stacks  and  waste  pipes  may  be  made  of  cast  iron,  *teel,  brass,  plastic,  or  copoer. 
Soil  stacks*are  usually  made  of  cast  iron  soil  pipje.   The  principal  objection  to  theiise 
of  copper  for  soil  and  waste  pipes  is  its  high  initial  cost;  otherwise,  it  has  proven  very 
satisfactory.  • 

OPERATION  AND  CONSTRUCTION  OF  A  VENT  SYSTEM  * 

#  '  • 

The  layout'and  construction  of  the  stack  in  a  plumbing  system  requires  as  much 
knowledge  and  skill  on  the  part  of  the  plumber  as  any  job  he  may  perform.  Accurate  > 
1  measurement  is  absolutely  necessary  to  insure  proper  positioning  of  fitting  in  the 
*  stack  for  soil  branches,  waste  branches,  and  vent  pipes  to  the  various  fixtures.   The  ' 
fittings  and  pipe  must  be  assembled  in  perfect  alignment  as  most  stacks  are  concealed 
in  walls  where  space  is  limited,  %  * 

Although  plumbing  codes  vary,  they  carefully  regulate  the  size  of  piping  for  a 
particular  type  of  vent.   First,  the  size  of  the  piping  used  for  a  soil  or  waste  stack 
vent  must  be-not  less  than  the  diaiAeter  of  the  soil  or  waste  stick  piping.  Wherfa  main  ' 
vent  id  added  to  a  stack,  it, must  have  a  diameter  of  at  least  one-half  Ihe  diameter  of 
the  stack  it  serves,  but  in  no  pase  cfan  the  main  vent  be  less  than  11/4  inches  in  • 
diameter.-  ^ 

There  are  several  approved  methods  Jor  ventilating  a  plumbing  system.   The  one  «sT 
which  is  used  will  be  determined  by  the  design  of  the  building,  the  number  of  fixtures, 
and  the  manner  in  which  they  are  grouped  or  located.  On  small  single-story  plumbing 
installations  where  the  fixtures  are  grouped  so  that  the  fixture  traps  attach  directly  to 
the  fittings  in  the  stack,  po  additional  venting  is  necessary  other  than  the  stack  vent  ' 
In  buildings  where  the  fixttires'are  located  away  from  the  stacks  and  drainage  piping  is 
necessary,  or  in*multistory  buildings  where  fixtures  are  installed  in  the  upper  floors, 
additional  venting  will  be  ftecessary  to  insure  adequate  ventilation  of  the  system. 

Main  Vent 

L(\  v         '  ^     ■  - 

Thefrnain  vent  is  a  vertical  vent  pipe  which  runs  parallel  to  the  soil  or  waste 
sta.:k  aftd  serves  as  a  terminal  for  the  vent  piping  from  the  individual  fixtures,  as  * 
illustrated  in  figure  93.   It  is  an  integral  part  of  the  vent  system  and  is  constructed 
in  conjunction  with  the  main  stack.  The  main  vent  connect^  fulLsizd  at  its  base  into 
the  soil  or  waste  stack'through  the  Y  fitting.   This  connection  is  made  below  the  lowest 
fixture  branch.   It  extends  full  size  through  and  above  the  roofK  or  to  a  point  of 
connection  with  the  stack  vent  above  the  highest  fixture  branch.   Th«>  fitting  for  this 
connectioo  is  referred  i^o  as  the  main  vent  tee  and  is  also  Shbwn  in  figure  93.  -In  most 
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.  #6 

.    ki  infltallatiooa^ihe  main  vent  i*  located. 
withih,a  fewsfeet  of  the  main  stack  but  it 
may^  be  offset  where  special  problems 
; 'exist  - 


?  Unit  Vent 


Fixtures  which  ar^raounted  side-by-  > 
side  or  back-to-back,  as  shown  in  figure 
94,  a$e  unit  vented,  A  unit  vent,  some- 
times called  a  dual  vent,  is  a  ven£  pipe 
~    installed  to  protect  two  fixture  tra 

Individual  or  Back  Vent 

Figure  95  illustrates  the  Installation  • 
of  a  single  fixture  when  a  main  vent  is 
.  used. ,  Note  the  drainage  through  the 
waste  pipe  to  the  main  stack.  The  vent  ^ 
pipe  above  the  tfftpis  connectedPto  the* 
main  vent.  This  method  of  venting  a 
^  fixture  is  referred  to  as  an  individual  , 
#  "vent.  The  vent  piping  must  rise 
vertically  at  least  6  inches ;'abovq pie  »- 
fixture  rim  before  changing  direction  for 
,  connection  tfrthe  main  vent.  The  fixture^ 

is  said  to  be  dry  vented  as  there,  is  no 
>  drainage  flow  through  the  .vent  piping  in 
the  system.         .  ^ 


ivKAta  :.ytmf. 
*  rdu*Tif 


4 


t«j*D  > 


*  "St. 


note  a.  aco. 

CUANOUT       flT  DCSJCSfAtE 

*  \       4 :  r    mime      -  • 

tTESTTEE--p'  '  VENT  TCRMMALS 
fcj^  

OCONCKET£  OR  MICK 
,  ^7  ,   STACK  SUMOUT 

^^et — : 

Figure  93.  Stack  and  Vent  Installation 
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Figttee  94.  Pair  of  Fixtures 
Unit  Vented  / 
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Figure  95.  SingleTixture 
Individually  Vented 


! 

Figure  96.  A  Battery  of 'Lavatories 
Circuit  Vented 


Circuit  Vent 


"  The  circuit  vent,  illustrated  in  figure  96,  is  the  vent  from  ahorizontai  branch 
taken  between  the  first  two  fixtures  and  connecting  into  the  main  vent.   There  should 
be  no  more  than  eight  fixtures  on  one  circuit  vent. 

Loop  Vent  v 

-  The  loop'  vent  is  similar  to  the  circuit  vent  in  figure  96  except  that  it  ties  to  the 
soil  or  waste  stack  vents. 

Wet  Vent* 

A  wet  vent  is  a  vent  which  receives  the  discharge  from  waste  to  other  than  water 
closets. 


Assembling  Vents  ^0mmm- 


When  assembling  the  building  drain  and  vents,  the  plumber  must  determine  if  that 
portion  of  the  work  pan  be  fabricated  and, then  set  in  place,  or  if  it  must  be  d6ne  In 
place.  There  should  be  sufficient  room  near  the  joinfcfo'r  yarning,  packinkand  oourine 
if  the  joint  is  assembled  in  place.  *  ■       ■        \  i 

■  '■;  •  i  ]    •  $  f-  f-  f  *•  £  I  h  f 

When  aligning  vertical  and  horizontal  piping,  a,carpenter's.  leveLshbuld  be  used. 
On  vertical  piping,  this  assures  that  the  hubs  will  be  encased  within  the  walL 
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The  stack must  be  carried  full  size 
or  larger  through  the  roof  to  form  a 
rent  terminal*.  The  stack,  must  extend 
at  least  6  inches  above  thfe  roof.  To 
make  openings  watertight,  a  roof  flash- 
ing must  be  used.   This  is  shown  in 
figure  97. 


Hoof  Flashing 


MODEL  IfOUSE 


The  model  house  you  will  be  working  k£  RhJH 

on  is  a  scale  model  of  a  two-story  house. 
The  overall  dimensions  represent  a  house  Figure  97.  Roof  Vent  Flashing 

30  feet  by  20  feet.  On  each  floor  there.  1 
will  be  two  full  baths  and  two  kitchens,  your  class  will  be  split  into  four  groups.  Tv.o 
groups  will  install  minipipe  and  fittings  for  the  first  floor,  and  the  other  two  groups 
will  complete  the  other  floor.  Keep  in  mind  that  this  is  a  two-story  house,  when 
installing  the  waste  and  vent  system. 

SUMMARY 


Blueprints  and  specifications  are  important  guides  for  the  plumbers.  Learn  how  to 
use  them  and  you  will  find  you'll  do  less  tearing  out  and  replacing  of  piping. 

< — 

There  are  several  approved  methods  for  ventilating  a  plumbing  system;  be  sure  you 
use  them.  Without  the  proper  type  of  vents  the  system 'will  not  work  properly. 

QUESTIONS 


1.  What  are  the  two  views  which  should  be  drawn  to  make  ?  working  drawing  ? 

2.  What  information  can  b$  found  in  a  set  of  blueprints  ? 


5.  What  is  meant  by  scale  ? 

6.  What  is  a  specification  ? 

7.  What  must  the  plumber  do  if  the  blueprints  do  not  contain  a  plumb.'.pg  pWi  ? 

8.  What  is  a  takeoff  item? 


4. 


3. 


What  plan  will  give  you  the.  location  of  water  and.  sewer  mains  ?  - 
I  What  drawing  will  give  you  the  height  of  the  ceiling? 


9»       How  large  must  the. building  drain  be? 
10.       What  is  used  to  align  vertical  and  horizontal  piping  ? 
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INSTALLING  MIXING  FAUCETS  AND  SHOWERS 


OBJECTIVE 


fauce™8  Pr°jeCt       give  you  Practical  experience  installing  a  shower  and  mixing 

e  " 

STANDARD  OF  PERFORMANCE 

All  measurements  must  be  correct  and  the  installed  faucets  must  not  leak. 
EQUIPMENT  AND  SUPPLIES 
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Shop  and  Special  Tools 
Mock-up^Trainer 
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Mission  1 


Basis  of  Issue 
1/student 
1/student 
1/2  students 
1/2  students 
1/2  students 
1/6  students 
1/4  students 


INSTRUCTIONS 

1.    Install  shower  mixing  valves. 

a.  Remove  hot  and  cold  water  caps. 

b.  Install  half  union  on  risers  using  proper  wrench  (make  sure  union 

;   is  on  pipe), 

c.  Set  valve  in  position. 

d.  Start  union  collars  on  valve. 

e.  Use  smooth  jaw  adjustable  wrench  and  tighten. 

2.  Install  riser  from  center  of  valve  (see  C,  figure  1). 

3.  Install  shower  head  using  strap  wrench.  * 

4.  Install  shower  base  (see  figure  2).  .  % 

a.  Place  putty  around  strainer. 

b.  Screw  in  strainer. 


2  o2 
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Mission  2  [  /  m& 

1.    Figure  3  is  a  manufacturer's  rough-in  specification  for  a  recess  bath 
combination.  Answer  the  following  questions  by  writing  the  answers  in  the  spaces 
provided. 
&  . 

Step  1.  The  measurement  from  the  rough  floor  to  the  center  of  shower  arm  is 


Step  2.  The  measurements  from  the  rough  wall  to  the  center  of  the  drain  are 
  and  . 


i 


ep  3.  This  bathtub  comes  in  what  lengths?    and 


Step  4.  The  spread  between  the  hot  and  cold  water  inlets  of  the  mixing  valve  is 


Step  5.  What  is  the  measure  from  the  finished  floor  to  the  center  of  the  mixing 
faucet?  .  i 


r 


V 
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Enam#l«d  Rocoss  Both  Combinations 
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Figure  3 
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♦Mission  3 

1.    Figure  4  is  a  manufacturers  rough-in  specification  for  a  bathtub  waste  and 
overflow*  Use  design  number  3  and  answer  the  following  questions. 

Step  1.  This  measurements  from  the  center  of  the  waste  overflow  and-the  finished 
walls  are   and 

Step  2.  What  size  is  the  tubing  used  for  the  waste  and  overflow? 
Answer 

 1  1  :  

Step  3.  How  thick  is  the  finished  flooring?  Answer  


Step  4.  Is  this  drain  a  P.O.  or  pop -up  type?  Answer 
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Figure  4 


\  Mission  4 

1.    Identify  the  following  symbols: 
a. 


b. 


c. 


What  tools  are  required  for  setting  a  bathtub? 


a. 
b. 
c. 
d. 
e. 
f. 

,g. 
h. 
i. 
j- 


INSTALLATION  OF  WATER  CLOSETS 


WB  3ABR55235-IV-2-P1 


OBJECTIVE  . 


This  project  will  give  you  practical  experience  installing  a  tank -type  water  closet 
and  a  flush  tank.  ' 


ANDARD  OF  PERFORMANCE 
All  answers  must  be  correct  and  all  completed  projects  must  work  and  not  le^ 


EQUIPMENT  . 

SG  3ABR55235-IV-2 
WB  3ABR55235-IV-2-P1 
Manufacturer!?  Specifications 
Plumber's  Tool  Kit 
Shop  and  Special  Tools 
Water  Closets 
Flusk  Tanks 


BASIS  OF  ISSUE 

1 /student 
1 /student 
1/2  students 

1/2  students 
1/2  students 
1/2  students 
1/2  students 


Mission  1 


INSTRUCTIONS 

Fill  in  the  blanks  for  the  following  guide  on  the  installation  of  a  water  closet. 
CAUTI^:  Observe  safety  precautions  at  all  times. 

1.    Secure  the  tools,   \£  and  equipment  to  the  job. 

in  the  slots  of  the  ^ 


Place  two  brass  ^  

 .  with  threaded  ends  up. 

Turn  water  closet  bottom  side  up, 
see  figure.  6,,  and  apply  


to  the  outer 


COMPOUND 


portion  of  the  bowl  rim. 
4,    Install  a  doughnut -shaped  preformed 


over  the  drainage  opening  of  the 
b<^lT  Putty  can  be  used  in  an 
emergency. 


Figure  6 


253 


5.    Turn  water  closet  bowl  rifht  side  up  and  set  it  dowil  qn  the 


jecting  into  the  closet  bend.  6uide  the  two 

I  the  b&r€  i 
previously 


with  the  drainage  opening  (horn)  pro- 


through  the,  holes  on  either  side  of  the  b«r€  of  the  water  closet.  If  four  bolts  * 
are  used/  the  front  bolts  must  be  previously  installed.  v 


Be  sure  closet  bowl  sits  snugly  to  floor  before 

\ 


t  Install  nuts  on  the  closet  bolts  and  alternately  tighten  them. 

+  • 

NOTE:  The  bkse  of  the  water  closet  will  crack  i$   are 

•  ^  :  ~~ 

overtightened. 

7 .    Remove  excess  ;  ;  "       squeezed  out  around 

the  base  of  the  water  closet.  j 

'    /Mission  2 

-A 

INSTALLING  A  FLUSH  TANK-      ^*  . 

1.  Install  -   v   on  closet  bowl,  using^ special  gasket  and  bolts. 

NOTE:  The  closet  bowl  or  tank  will  .  '' *   if  nuts 

.  -  *   :  :  ...  „  = 

are_  .  •  .  • 

~  3  '  \ 

2.  .  Measure,  cut,  thre^  (or  flare),  and  assemble  supply  lines  and  fittings  foju 

f 

connecting  to  the_.  \  .  ' 

'  /  ; 

3.  Test  installation  for  prope^  operation  under  line  pressure/ 

4.  RepAhrleaks  if  necessary.     ,  x  . 

5.  Properly  adjust  level  in   •  ' 

/^amWgheck  flushing  action!  :  :  1 

6.  Disassemble  the. instillation. 

7.  Clean  tools  and  materials/ then  return  them  to  their  ptfop^r  storage. 

8.  Clean  the  wprk  area. 


10 
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WB  3ABR55235-IV-3-P1 


INSTALLING  A  URINAL 


•OBJECTIVE 


This  project,  will  give  you  practical  experience  installing  a  lavatory,  faucet,  and  a 
lavatory  trap. 

STANDARD  OF  PERFORMANCE. 

All  statements  must  be  answered  correctly  and  the  installed  unit  must  not  leak. 
EQUIPMENT 

SG^ABR55235-W-3'- 
WB  3ABR5503 
,  Manufacturer's  Specifications 


WB  3ABR5&235-IV-3#pl  * 
~'s  Specincatio; 
Plumber's  Tool  Kit 


(  ^Shop  and  Special  Tools 

Urinals 
Flushmeter 

Vacuum  Break  and  Traps 
■  ^  .  Mission  i 

INSTALLING  A  LAVATORY 

«  •  # 

1/  *  List  tools  needed  to  install  a  urinal. 


BASIS  OF  ISSUE 

l/student  %  »" 
1/stuaerit 
1/student 
1/2  students 
1/2  students 
1/2  students 
1/2  students 
1/2  students 


2.    List  material  needed.to  install  urinaL 


Fill  in  the  blanks  in  the  following  statements: 

a.  Secure  fittings,  urinal  and  rf 

'  perform  this  task. 

b.  From  the 


needed  to 


rough-in  specifications, 

bf  the  urinal.  '  NOTE:  Use  < 


determine  the  

specifications  for  model  that  you  will  install  in  your  booth^ 


c.  Install 


spuds  on  urinaL 


-r 


an  d , 


*  "*d.    Hang  urinal  with  combination  lag  and  stud 

*  *  screws. 


or  brass  closet 


e.  Connect  the_ 

f .  Install  the 


_piece  to  lower  spud. 
 'trap. 


NOTE:  Never  tighten  chrome  fittings  with  pliers  or  pipe  wrench. 
Why?  


i. 

j. 
k. 


Install  the 


h.  Install 


and  tailpiece. 
Turn  on 


Test  for  leaks. 


Have  the  instructor  check  your  work. 


Jto  the  water  supply  and 


between  flus hornet er 


supply. 


CHECKED  BY 


(Instructor) 
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WB  3ABR55235-IV-4-P1 


r 


INSTALLING  LAVATORIES 
OBJECTIVE  "  ' 

This  project  will  give  you  practical  experience  in: 

1.  using  manufacturer's  rough -in  specifications. 

2.  installing  a  drain  and  trap.  . 

•  «  # 

3.  installing  a  lavatory  and  faucets. 
STANDARD  OF  PERFORMANCE  1 


EQUIPMENT 

SG  3ABR55235-IV-4 

WB  3ABR55235-IV-4-P1 

Manufacturer's  Specifications 

Plumber's  Tool  Kit 

Shop  and  Special  Tools  * 

Faucets 

Traps 


1. 
2. 


t 


BASIC  OF  ISSUE 

1/student 
1/student 
1/2  students 
1/2  students  " 
1/2  students 
1/2  students 
1/2  students 


Secure  the  tools, 


Mission  1 

 and  equipment  to  do  the  job. 


Obtain  the  manufacturers  % 

for  the  lavatory  that  you  will  be  installing  in  your  booth!  

 a  centerline  from  the  waste  inlet  to  a  convenient  height 


from  the  floor 
Locate 


and  mark 


5.  Check  fixture  hanger  spacing  and 
6*    Locate  anchor 


Jieight 


jposition  on  the  wait 


7.    Mount  lavatory  on  bracket  and  check  for 


j)osittoi^>hanger  bracket 


1*  Assemble^ 
2.  Remove 


U 
2. 


6 


Mission  2 
plug  and 


In  lavatory  drain. 


nipple  from  vaste  line  and  replace  with  nippl^of- 


Jiength. 


.Install  escutcheon. 
4.  J  Install  1  l/4/nch_ 


trap. 


Mission  3 

Position  lavatory  faucets  in  place~and  ~ 


Insure  that  water  has  been  shut  off;  both  hot  and  cold. 


3..   Remove  hot  and  cold  water  test 


and  install 


jiipples  through  finished  wall. 


4. .  Install  escutcheon. 
5.    Make-up  and  install^ 
Cut  and'fit  chrome. 


valve  on  end  of  chrome 


_betweep  angle  valve  and_ 


wrench.will  be  used  to  tighten  jam  nuts  in  hard 


inlet.  The  - 

to  reach  places* 

7.    Turn  on  water  and  check  for  leaks. 

NOTE:  Now  that  you  have  completed  your  tool  and  material  list  and  answered. all 
the  blanks,  use  thijj  information  to  install  the  lavatory  in  your  booth.  1 

Have  the  instructor  check  your  work. 


Checked  by_ 


(InstructofT 
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'  WB  3ABR55235*IV-5-Pl 

INSULATING  WATER  LINES  AND  FITTINGS 
,  OBJECTIVE  •  '  , 

This  project  will  give  you  practical  experience  insulating  line  and  valves. 
STANDARD  OF  PERFORMANCE . 

All  the  statements  must  be  answered  correctly  and  all  completed  work  must 
comply  to  the  standards  in  AFM  85-20. 

EQUIPMENT  1  BASIS  OF  ISSUE 

SG  3ABR55235-IV-5  1/student 

WB  3ABR55235-IV-5-P1  1/student 

Plumber'sToolKit  •                            1/2  students 

Shop  and  Special  Tools    .  .                  i/2  students 

Pipe  Insulation  Material  i/2  students 

Mission  1 

4 

1.    List  the  materials  needed  to  Insulate  the  pipe  illustrated  in  figure  7. 


2.    List  the  tools  needed  to  insulate  the  pipe  illustrated  in  figure  56. 


3.    Fill  in  the  blanks  dn  the  following  statements: 

a.  Measure  the  pipe  to  be  insulated- between  points  "A"  and  "B". 

b.  Measure  the  lengths  of       J      '  to  cover  the  full  length  of  the 

pipe  run.  Points  "A"  and  "B".  ~ 


c.  Unwrap_ 


halves  of  the  preformed  insulation* 
'       d.    Cut  insulation  with 


and  enclose  pipe  between  the 


-*or 


15 


e.    Rewrap  cheesecloth  around  section  of  insulation  and  secure  with 

  to  flap. 


i.    Secure  insulation  sections  in  place  with  3/4"  netal 


g.    Cover  fitting  "Cn  (90°  ^11)  with  cement  and  cover  With_ 
C  — 


Figure  7*  Pipe  Insulation 
]  ^Mission  2 

1.  Insulate  the  cold  water  line  in  your  booth  area. 

2.  What  type  of  insulation  did  you  use?  


3.  Insulate  the  hot  water  line  in  your  booth  area. 

4.  What  type  of  insulation  did  you  use?  


5.    Explain  why  you  used  a  different  type  of  insulation  cm  the  hot  and  cold  wa$er  tines. 
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3ABR55235-IV- 

INSPECTION  AND  MAINTENANCE-OF  PLUMBING  SYSTEMS 
OBJECTIVE  ! 

"TJptfn  completion  of  this  workbook,  you  wllfbe  able  to": 

1.  Inspect  plumbing  systems 

2,  Maintain  plumbing  systems 
STANDARD  OF  PERFORMANCE 

All  answers  must  be  correct  and  all  completed  work  must  comply  with  the 
standards  in  AFM  85-20.  * 


6-P1 


EQUIPMENT 


SG  3ABR55235-IV-6 
WB  3ABR55235-IV-6-P1 
Manufacturers  Specifications 
Plumbers  Tool  Kit 
Shop  and  Special  Tools 
Tank  Flush  and  Float  Valves 
Water  Faucet 
Flushometer 


Basis  of  Issue 
1/student 
1/student 
1/2  students 
1/2  students 
1/2  students 
1/2  students 
1/2  students 
1/2  students 


Mission  1 

1.    Describe  the  use  of  two  instruments  used  to  locate  leaks  in  buried  pipe, 
a. 


b. 
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Mission  2 

1,    From  the  drawing  below,  sketch  in  the  locations  whers  it  \m  necessary  to  install 

air  chambers. 


2  •    Explain  the  operating  principle  of  an  air  chamber. 


 1  ' 

 # 

• 

Mission  3  1 

1.    From  the  series  of  drawings,  identify  the  units  used  for  compensating  for  pipe 
expansion  and  contraction. 


✓ 


a.   '   b. 

-      -     *  ~ 18  - 


0 

ERIC 


*~  \.j  o 


From  part  I,  explain  the  principle  of  operation  of  each  unit. 


a. 


b. 


c. 


Mission  4 

Using  an  assigned  fire  hydrant  determine  the  velocity  and  static  pressure. 

a.  Velocity  pressure^  

b.  Static  pressure  . 


List  the  tools  needed  to  perform  this  task. 


Mission  5 

List  all  malfunctions  or  problems  that  must  be  corrected  in  your  booth  area. 


List  the  materials  that  are  required  to  repair  all  the  malfunctions  located. 


Mission  6  ^ 


List  the  tools  necessary  to  repair  your  booth  area. 


20 


 v    Or-v/4  : 


2.    List  the  procedures  necessary  to  repair  your  booth,  area. 


Mission  7 

1.    Using  this  operational  checklist  of  water  closet, flush  valve  and.  ball  cock  check 
the  operation  of  your  closet  tank. 

a.    Ball  cock 

(1)  Adjust  float  level  and  float  valve  operation. 

(2)  Repair  or  replace  damaged  floats.  ~*  — .    1 6 

(3)  Repair  or  replace  valve  to  provide  a  tight  closure. 

(4)  Inspect  seat  washer  or  bottom  of  plunger  for  wear  and  seat  irregularity. 
(Repair  or  replace) 


b.  Flush  valve 

I  1 

(1)  Inspect  and  clean  flush  ball  and  machined  seat.  (Replace  if  necessary. ) 

(2)  Check  list  wires  or  linkage  to  flush  handle.  (Repair  or  replace.) 

(3)  Check  flush  handle  that  it  moves  freely  and  that  arm  is  properly  set. 

c.  Check  refill  tube. 

2.    List  the  malfunctions  found  on  the  closet  tank  in  your  booth  area. 


Mission  8 

Check  and  repair  the  faucets  in  your  lavatory  using  these  procedures  for  mainte- 


nan^e  on  faucets. 

1.  Turn  off  water. 

2.  Turn  valve  stem  to  a'partly  open  position. 

3.  Remove  handle  (if  required); 

4.  Remove  escutcheons  (if  required). 

1     ,  21 


5.  /  Unscrew  bonnet  nut  (use  smooth  jiw,  wrench).  J v 

6.  Remove  stem  from  valve  body.  m  ..  * 
m  7.    Remove  the  disc  from  its  holder  (replace  disc). 

8.  Inspect  valve  seat  for  pitting  (If  pitting  is  severe  the  entire  valve  should  be  replaced. 

If  slightly  pitted,  reface  seat. )  < 

9.  Assemble  valve  and  check  for  leaks. 

10.    If  leakage  around  stem  tighten  backing.  * 
NOTE:  .  If  stick  leaks,  replace  packing. 


%   ,  -  " —  —  ~  ~~  :~     Mission  9  *~  ~* 

~  15o^M3nFenance  of  a  flushometer  using  this  checklist. 

1.  Adjust  for  flush  of  10  seconds. 

2*  If  malfunctions,  clean  bypass  to  upper  chamber. 

3.  Clean  valve  seat,  ■  m 

4.  Replace  gaskets  or  diaphram  as  required. 

5.  Assemble  and  check  for  leaks.' 

6.  If  still  malfunctions,  replace  unit. 


^        *  Mission  10 


Y 


From  the  drawings  below  identify  thermostatic  and  pressure  control  mixing  valves. 
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WB  3ABR55235-IV-7-P1 
<  -         RECOVERING  AND  RESTORING  FIFING  AMD  FIXTURES 

OBJECTIVE 

This  project  will  giye  you  practical  experience  removing,  inspecting,  and 
salvaging  pipes  and  fittings  from  a  water  and  waste  system. 

EQUIPMENT  BASIS  OF  ISSUE 

SG  3ABR55235-IV-7  '  1  /„h„w  *. 

WB  3ABR55235-IV-7-P1  1/lttnl  • 

Manager's  Specifications  ■  i/2  stents 

Plumber's  Tool  Kit        -     -  J zSS? 

Shop  and  Special  Tools  1/2  students 


Mission  1 

PROCEDURE 


1/2  students 


Answer  the  following  questions  on  the  blank  lines  provided. 
.1,    What  is  the  first  procedure  required  when  disassembling  a  water  system  ? 

1 


wiut 


two  ways  should  a  water  system  be  disassembled? 


3. .  Where  should  you  start  when  disassembling  a  waste  system  ? 


4.    What  are  the  safety  precautions  that  should  be  observed  when  using  a  torch  on  a 
waste  system  ? 


23 
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Mission  2    .  - 
DISASSEMBLING  WATER  SUPPLY  PIPING 


List  tools  needed  to  perform  this  task. 


to  perf  or 


and  bleed  (drain)  off  contents  of  lines  to  be 


Shut  off  t 
assembled. 


Begin  disassembly  by  disconnecting,  the  piping  at  a  j 

and   ork  in  both  directions  or  start  it  aMixture  and  work  back. 


NOTE:  DO  NOT  DAMAGE  FIXTURES 
Clean  all  pipe  and  fittings  using 
Clean  and  assemble  all  unions. 
Inspect  and  dispose  of  . 


-  v 
brush  or  raff. 


_pipe  and  fittings. 


Return  cleaned  usable  pipe  and  fittings  to  proper  storage_ 


Mission  3 

* 

DISASSEMBLING  CAST -IRON  PIPING 
List  tools  needed  to  complete  this  task. 


■  -4 


0> 


v  * 


^  < 


-    c  * 


2:  JiisasseinbVf  east -iron  piping  in.ccnvenient  section*,,  starting  at  the  highest  point 

«  ',  ■  of  connection.  •  Pick.out  lead  and  oakum",,  if  there  \»  "  '   

^in  using  a  torch  during  disassembly/    .  *  "  [ 

•    CAUTION:  #  Avoid  damage  to  floors f  walls  or  'ceilings,  . 
3v   After  the-sectians  have.been  removed,^  use      /  -  -  **  t      --.  c      r     ■  anQ 

melt  out  the  lead  in  the  joints*.  , .    \ .  ,  '  "    .  •  * ' 

4,,  ,  Direct  the  flame  of  th^e  torch  on  the  joint  untiftfe  lea^riU  run  out  freely,  /Wear 
gloves;  goggles,  "and^have".     ,  '      '  '     /  A  u    '  ^hen 

-~   ~^    !      ~  I  

using  ffcime  torched.  Do  notbverheat  lead  because  it  oxidizes  and  becomes 
•useless.  -  J  i 
Reclaim*  leaded  store_  for  future  use. 

MoVe  the  pipe  backed  forth  to loasefr  it,  fhen  withdraw  the  pipe.  ~     v  - 

 - — — (   .out  pipe  *nd  filings  arid  discard  theses  that 


.5. 

?; 
7. 


are  cracked.. 
8:  Clean 


pipe,  andflttings  and  retuito  thjeiji  to  storage. 


^       Mission  4  - .  "  v  ^ 

•  '  DISASSETMBLINa  COPPER  PIPE  AND  FITTINGS 
l.    List  tools  anjd  eqiiipment; needed  to  complete  this  project 


rojecl^^/  • 


- v  •« 


it 


.  2. ^  Disassemble  copper  pipe,  starting  either  at  the  fixture,  6p>^| -tubing  cutter  to 
;  -jbL  '      '  ''       Pipe  and  work  both  wavs.  - 


\. 


CjERJC 
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3.    Make  sure  water  is  drained  from  all  pipe  and  fittings. 


4,    Apply  beat  to  melt  the 


in  the  joint 


•5*   Clean  and  inspect  fittings  for  serviceability  -  - 

6.  Return  usable  fittings  to  the  proper  storage  area* 

7.  Have  the  instructor  check  this  workbook  « 

Checked  by: 


(Instructor)" 
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OBJECTIVE 


WB  3ABR55235rIV-8-Pl 
PLANNING  AND  LAYOUT  OF  PLUMBING  SYSTEM 


•  To  give  you  practical  experience  plannlfig  and  laying  out  a  typical  building 
pluinbing  system.  ...,.,-<,,,.,....:  


EQUIPMENT 

.    SG  3ABR55235-IV-8 

WB  3ABR55235-IV-8-P1  ; 
Floor  Plan  j 
Working  Drawing 
Miniature  Pipe  and  Fitting 

I 


Procedures 


Basis  of  Issue 
l/student 
1/student 
1/12  students 
-1/12  students 
1/4  students 


Mission  1 


1.    Using  the  blueprints  provided  in  this  workbook,  construct  a  working  drawing  of 
the  model  house,  (Note:  The  instructor  will  divide,  class  into  four  groups  and 
assign  each  group  a  section  of  the  blueprint. ) 

2;    Using  the  working  drawing  in  Part  L  make  a  bill  of  materials  including  all 
takeoff  items. 


v  : 


i  — 


-< 


> 


27  . 


£45 


I 
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ITEM 

DESCRIPTION 

SIZfi  " 
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3.  -  Using  the  blueprint*  in  Part  I  and  the  materials  from  the  bill  of  materials,  draw 
,  the  materials  from  supply  and  install  the  waste  and  vent  systems  in  the  model  house. 


PS*. 


>  29 
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I     •  - 

MODIFICATIONS 


£&J$$£  / —  y3  of  this  publication  ha%  (have)  b.een  deleted  in^' 
adapting  ttt*s  material  f o^-teeitx^ion  in  the  "Trial  Implementation  of  a 


Model  System  to  Prpvide  Military  Curriculum  MaterialsH&k^Use  in  Vocational 
and  Technical  Education."    Deleted  material  involves  extensive  use  of 
military  forms,  procedures,  systems,  etc.    and  was  riot  considered  appropriate 
for  use  in  vocational  and  technical  education. 
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-CATTI MOM  OBJECTIVES  AND  TIACMJ**  STEPS 


SG  V-l 

V-l-Pl 
National  Plumbing 
Code 

Slides:  Winterizatior 
of  a  Building 
Plumbing  System, 
Techniques'  in 
Thawing  Pipe 


a.  Working  as  a  member  ot  a  team,  winterise  the  plumbing  fixtures  in  the 
building  latrine;  All  water  mast  be  remored  front  the  fixture  traps/ 

(1)  Purpose  i 

(2)  Effects  of  frosei*  pipe 

(3)  Ways  to  prevent  freeing  ot  piping  ^ 

(4)  Procedure  for  closing,  up  buildings  that  are  not  in  use 

b.  Working  as  a  member  of  a  team,  and  using  either  a  propane  torch  or  rags  and 
lot  water,  thaw  a  frozen  pipe  (frozen  pipe  may  be  simulated).  The  pipe  must  be 
heated  until  it  is  warm  when  touched. 

(1)  Locating  frozen  area,  - 

(2)  Theory  of  heat  transfer 

(3)  Ways  to  thaw  piges  .  •  ' 


770 


ERIC 


9  O.i 


v  fkrt  II 

BTOWWCTCOW  (IS  «iaut*s) 

CHECK  PREVIOUS  BAYS  STUDY  ASSIGNMENT: 

A  . 

x  REVIEW:  None 


ATTENTION: 


OVERVIEW: 


a  ■ 

MOTIVATION. 


2' 


ERIC    '  • "  •  * 

— -;-:v-;1 


BODY  (95  minutes) 


PRESENTATION: 

la.   Working  as  a  member  of  a 
team  winterize  the  plmbing 
fixture^  in  the  building 
latrine.   All  water  must 
be.  removed  f rem  the  fixture 
traps.  * 


%    (1)    Purpose:   To  prevent 
water  in  the  pipe 
from  freezing 


NOTE:    Ice  takes  up  l/l2  more 
^space  than  wjater. 


(2)    Effects  of.  frozen  pipe 


3)   Waysj£j?revent  freezing ' 


I 

0 


(a)  Weakens  pipe 


(b)   Bursting  of  pipe 
and  connections 
causing  leaks 


(a)  Bury  pipe  below  froat 
line 


(b)   Install  wrapping 


1  Use  sponge  to  rtmcvt 

regaining  water 
;   from  tank  and  botfl 


(c)  Draininguater  heater 


1   Shut  o£i  source  of 
heat 


2   Open  drain  plug  ^ 
valve  % 


I  Allow  air  to  enter 
tank 


(d)  Winterising  vaste 


i 

1  Fill  traps  with 
anti-freese 


&  Types  of  anti- 
freeze used 


(1)  Glycol 
very 

effective^ 
•   because  it 
will  not 
evaporate 


ERIC  /•* 


X  Materials  used 
&  Insulation 

£  Paper 
(c)  Use  heat  tapes 


(4)  .*Procedure^for  closing  up 
building  that  are  not  in 
use 


(a)   Drain  water  system  first 

1  Close  wPJto 

2  Open  highest  faucet 

i 

2  Open  lowest  faucet 

±  Let  'lines  drain 

,  (b)  >Bq»tjy  water  closet 

1  Flush  water  fr^^SSk^ 

As 


2  Use  force  plunger 
.        to  rmmn  water 
\       fro*  bowl 


\ 

3  Water  flows  at  one- 
fixture  but  no  flov 
^        at  next  fixture 
down-stream-pipe 
is  frosen  between 
the  two  fixtures 

0>K  Drainage  lines 


1.  °Pen  valves  at 
fixtures 


2   If  no  drainage 
area  is  froten 


V 


(2)-  Theory  of  heat  transfer  \ 
*    1  - 
(a)  Apply  heat  to  pipe 


(b)   Pipe  transmits  heat 
to  ice 


(c)    Ice  pelts  next  to 
Pipe  allowing  sane 
water  to  flow" 


•  (d)  Water  flowing  plas 
^  "  heat  thaws  pipe 


ERIC 


(3)  Ways^0  thaw  pipes 

*       (&)  ?ot  **ter  and.  rags 
-  (raises .temperature 
,    of  pipe) 


7 


(2)  Glycerin* 
and  veter 


(3)  Alcohol 
and  utter 
normally 
not^UaeT . 
due  to 
eraporatien 


(4)  Calcium 

chloride  and 
uater  - 
normally 
not  used 
due  to 
corroeire 
aStien 


Working  at  a  masber  of  ,  a 
and  using  either  a  propane 
torch  or  race  and  hot  mater, 
the*  a  freeempip*  (  froaen 
pipe  may  be  simulated)*  The 
pipe  met  be  heated  until  it  *. 
is  warm  when  touched,  \ 

\         •  '      .      '    "  : 

(1)   Locating  froaen  area 


(  a)  Water  line* 


1  Open  valves  at 
fixtures 


2  'Use  process  of 
elimination 


'227  ,  \  ' 


.  b  Affixation 


c  Burns* 


(c)   Electrical  .devices 


OK 


-\  ■ 


(beat  methods)       -  ~* 
1  Faster  and  safer  ' 


2  Most  convenient 
Methods 


2  Used  on  pipes  in  v 
ground  or  ^cohceaSel. 
in  vail 


4  Connecting  e>ectrlot£' 
device  •to^pipe* 

ht  Clei^contacV  „. 
-are&Tvith  emery  * 
cloth 


£  .Make  sure  connec- 
tions" are  .tigjit 


c  6 Use  .0  clamps  or, 
Thawing  clamps 
,  to  mjjke  connect 

vtions- 


■i 

AP3 


i  Wrap  rags  trftanK 
f rosea  are  '  \ 


£  Pour  hot  vitir  00 
rags 


3    Continue  until 
thawed 


£  Hasards 

4  Scalding  personnel 
J>   Slippery  floors 


S.  Html*  to  * 

building 


Torch** 


1  Light  torch  and 
adjust 


i  Move  flwe  slowly 
across  froaen  area 
until  water  flows 


1  Hazards 


4~*  Fire 


8 


(3)WiU  produce 
at  least  250 


(4)   May  also  be 
U3 ed  for 
welding 


£  Heat  tapes  . 

*  ./ 

(1)  Ccmposed  of 
electrical 
heating 
element 

iLn  wire  form 

(2)  Plugs  into 
Ho  volt  AlC* 

*  power  source 


(3)  Wrap  in 
spiral 
notion 
around 
frdzen 
area 


(4)   Very  ilow 
in  thawing 


V 


(d)   Safety  precautions 
yhen  using  electrical 
devices 


1   Don't  touch  exposed 
terminals 


11 


ERIC  -200 


V 


) 


\ 
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£  Type  of  electrical 
devices  used 


Lev  voltage 
transformers 


(1)  Plugs  into- 
110  or  220 
Power  Source 


•  (2)  Transformer 
steps  voltage 
down  and 

^  -    •  current  up 

w  (3)  High  current 

floir  throu^t 
pipe  will  v 
heat  pipe 
•It  ice 


i  Electrical 
-  veiaing.unit 

(1)   Portable         -    ,V  J, 
jwlf  contain** 

CM  driren  v 
unit  » 


(2)   Sow  Art 

plugged  into 
110  or  220 
rolt  AC 
power  aourco 


r 


10 
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2^1 


-b— Pour-iiito-drain 


S.  Heat  from  che- 
mical* thaws 
pipes 


1  Hazards 


&  Chemical  burns 


(  i 


b  Explosions 


c  Damage  to  pipe 
.  or  building 


NOTE:   Do  not  use  on  pipes  that 
'   are  completely  clogged 


(*)   Thawing  drainage 
i*  liftes  with  hot  water 


1  Run  hose  down  pipe 
to  froxen  area 


2  Attach  funnel  to 
open  end  of  hose 


3.  Pour  hot  water 
into  funnel 


13 
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ERIC 


2Q% 


£~Keep-^oonectioti3 


tigfrt 


2  Select  contact 
location  at  close 
as  possible  to 

'   frosen  area* 


4  Remove  ground 
wire  frm 
to  be  thawed 


£  Use  copper  juapers 
on  joints  with 


r 

gaskets  or  other  ** 
insulatioa 


(3)   Chwical  thawing 
of  drainage  lima 


1  Cbsadcals  used 

*  Lye 

Unslaked  li»e 
£  Application 

§.  Mix  in  container 


APPLICATION:    Complete  Exercise  * 
1  and  2  of  WB 
WB  3  ABR5523S-V-1-P1 


EVALUATION: 

Evaluate  by  oral,  written  questions, 
and/or  observation/of  student's 
perf oimance  during  lesson.  This 
may  be  accomplished  at  any  tame 
during  lesson  for  increased  effective- 
ness. 


CONCLUSION  (10  minutes) 


SUMMARY: 


REMOHVATION:  / 


STUDY  ASSIGNMET:  None 
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SG  V-2 
WB  V-2-P1 
Slides:  Valves  fised 

in  Plumbing 

Systems 
Training  Film: 
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CRITERION  OlJECTlve*  AND  TEACHING  STEPS 

2a.    Given  a  globe  valve,  locate*  and  name  each  of  the  major  components*  All 
components  must  be  correctly  named. 

(1)  Purpose  of  valves 

(2)  Types  of  valves 

(3)  Characteristics  of  valves  . 

2b.    Following  given  instructions;  repair  a  globe  valve.  The  completed  valve  must 
open  and  close  easily,  but  must  not  leak  when  closed. 

»                                                                                        "                                ■           »  ' 

(1)   Gate  valve 
,(2)   Globe  valve 

(3)  Angle  valve 

(4)  Check  valve 

(5)  Plug  valve 

1  . 

AV  J  o 


Course  No:  '3ABR55235  Branch  Approval:  Jf^ $tij}JT 

Day  38  Date:  Tse^^ar  ift75  T 

P  ART  n 

:  INTRODUCTION  (45  Minutes) 
CHECK  PREVIOUS  DAY'S  STUDY  ASSIGNMENT: 

*  • 

REVIEW: 


ATTENTION: 


OVERVIEW: 

y 

V 

\ 


MOTIVATION: 


PRESENTATION: 


BODY  (180  Minutes) 

* 


2a.  Given  a  globe  valve,  locate  and 
•  name  each  of  the  major  components. 
All  components  must  be  correctly 
named. 

(1) '  Purpose  of  valves 


i).  Isolates  parts  of  plumbing 
system 


(b)  Controls  rate  of  flow  of 
liquids  and  gases 


(c)  Controls  direction  of  flow 


(d)  Drains  system 


(2)  Types  of  valves 


(a)  Gate 


(b)  Globe 


(c)  Angle 


'  (d)  Check 

S 


(e)  Plug 


(3)  Characteristics  of  valves 

,  X 

(a)  Gate  valve 


1  Can't  be  used  to  control 
rate  of  flow 


2  Must  be  fully  open  or 
~  fully  closed 


3  When  opening  or 
~  closing  back  off  1/4 

to  1/2  turn  to  prevent 

wedging 


4  Construction 


a  Valve  body 


b  Bonnet 


c  Stuffing  box 


d  Stem 


e  Seat  i*ing 


J 


f  Disc 


(b)  Globe  valve 


]f  Can  be  used  to  throttle  ^ 
flow 


2  Construction 


a  Valve  body 


d  Disc  stem  ring 


e  Bonnet 


f_  Packing 


g  Packing  nut 


h  Disc 

1^  Types  of  disc 

t 

a  Plug  disc 


b  Conventional  . 
=  djsc. 


c  Composition 
.-  disc 


(c)  Angle  valve 


\_  Changes  direction 


2  Purpose  and  construction 
~  same  as  globe  valve 

6 


300 


V7 


(d)  Check  valves 


1^  Provides  free  flow  in 
one  direction  only  - 


2  Basic  types  of  check. 
~  valves 


a  Swing  check 


b  lift  check 


3  Construction 


i 

a  Swing  check 


1  Body  • 

2  Hinged  disc 

J 

3  Body-seat  -ring 


A- 


ERIC 


b  Lif  t  check 


1  Body 


3  VI 


2  '  Body  neat  ring 

V 

3  Disc 


(e)  Plug  valves 


1  Opened  and  closed 
with  1/4  turn  of  handle 


2  Places  used 


a  Corporation  stop 


b  Stop  and  waste  valve 


c  Curb  stop 


d  Meter  stop 


e  Gas  lines 


s 


ERIC  ^  ; 


302 


3  Construction 


a  Tapered  plug  with 
passable  way 


b   Tapered  note  in 
valve  body 


4  Operation 


a  Unobstructed  flow 
l  when  passage  in  plug 

is  aligned  with 
piping 


b  When  valve  is  closed 
close  mating  surface 
between  tapered 
plug  and  tapered 
.  hole  stops  flow 


2b^  FollowiAg  given  instruction,  repair  a 
globe  valve.  The  completed  valve 
must  open  and  close  easily  but  must 
not  leak  when  closed. 


(1)  Gate  valve 


9 


(a)  Leaks  around  stem 


1^  Tighten  packing  nut 


2  Replace  packing 


(b)  Internal  leakage 


1  Reface  disc  by  using 
mixture  of  oil  and 
lapping  compound 


2  Surface  of  disc  and 
seat  may  be  lapped 
true  to  each  other  by 
using  figure  eight 
motion' 

) 

(c)  Leaks  at  body  bonnet  joint 

1  Tighten  joint 

2  Replace  gasket 


^    y  10 


/ 


(2)  Globe  valve 


(a)   Leaks  around  stern1 


1  Tighten  packing  nut 


2  Replace  packing 


(b)  Internal  leakage 


1^  Valves  with  plug  or 
— conventional-disc — - 


a  Insert  washer  or    .  Si 
coin  under  disc  * 


xb  Lap  disc  to  the  seat 
using  mixture  of  oil 
and  lapping  compound 


2  Valves  with  composition 
disc 


11 


a  Remove  defective  disc 


b  Install  new  disc 


3  Damaged  valve  seats 


a  Reface  valve  seat 


b  Remove  and  replace 

valve  seat  if 
•   replaceable  type  is 

used 


4.  Leaks  at  body  -  bonnet 
joint 


(3)  Angle  valve  -  repaired  same 
way  as  globe  valve 


with  re-seating  tool 


a  Tighten  joint 


b  Replace  gasket 


r 

* 


(4)  Chock  valvoH 


(a)  Replace  hinge  or  hinge 
pin  when  necessary 


(b)  -  Tighten  hinge  disc  bolt 
if  loose 


(?)  Defective  disc  face  and 
disc  seats  should  be 
replaced  reground  or 

"  laprred 


(5)  Plug  valves 


(a)  If  valve  leaks,  clean 
v  and  lubricate 

(b)  If  valve  seat  is  severly 
pitted,,  replace  valve 


APPLICATION: ' 

Have  students  complete  WB  3ABR55235 
VJL2-P1 


13 


£  VALUATION: 


Evaluate  by  oral,  written  question*, 
and/or  observation  of  student's 
performance  during  lesson.  This  may 
be  accomplished  at  any  time  during 
lesson  for  increased  effectiveness. 

CONCLUSION  (15  Minutes) 

SUMMARY: 


REMOTIVATTON: 


STUDY  ASSIGNMENT: 

Have  students  read  SG  3ABR55235-V-3 
and  answer  the  questions  at  the  end  of 

chapter. 
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C*ITE»ON(a»JECTIve$  *MD  TfAOMM*  $TC«  8 

3a.  Working  as  a  member  of  a  team  and  using  an  engine  or  electrically  powered 
auger,  steel  tape  or  chemicals,  clean  a  sever  line.  Cleaned  line  must  pass  water 
readily. 

(1)  Checking  for  stoppages  in  sewer  main  P 

(2)  Cleaning  sewers 

(3)  Repairing  sewer  lines 

(4)  Hazarcb  6%  manholes 

(5)  '  Hazards  of  equipment  - 

(6)  -  Maintenance  of  building  sewers  . 

(7)  Maintenance  of  building  drainage  systems 

V                                                                                     \                                                                         i  . 
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*      I  eSSON  PLAN  (Part  I,  Om««I)  COMTtMWATlOM  JHltT 


CRITERION  OBJECTIVE*  AH0  TtACHIHO  tTWtCwm— 4 


3b.  Using  maps?#robes,  or  electrical  instrument*,  locate  buried  pipe.  Two  or 
more  students  must  individually  locate  the  same  pipe. 

•  (1)   Maps  * 

(2)  Sighting'from  one  manhole  to  another 

(3)  Probes      ,  •  * 

(4)  Electronic  equipment  .  4 

3c.  Following  given  procedures  and  working  as  a  member  of  a  team,  inspect  and 
cleaita  grease  trap  or  septic  tank.  The  cleaned  grease  trap  or  septic  tank  must 

operate  correctly  withoujRleaking  'and  without  undue  odor. 

(1)  Purpose  of  grease  traps 

(2)  Operation 

(3)  Cleaning 
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Course  No:  3ABn552i  «  Branch  Approval:  AWtfyrfL^i,/  //>i 

^y:  39      •  Date:   'Tfc^iSr  r 

Day  r 

PART  n 
INTRODUCTION  (45  Minutes) 
CHECK  PREVIOUS  DAY'S  STUpy  ASSIGNMENT: 

REVIEW: 


ATTENTION: 


OVERVIEW:  ,  ' 


•0 


MOTIVATION: 


BODY  (5  Hours/s  Minutes) 

PRESENTATION:       ^  ; 

3a.  Working  as  a  member  of  a, team 
and  using  an  engine  or  electrically 
»   powered  auger,  steel  tape  or 
chemicals;  clean  a  sewer  line. 
Cleaned  line  must  pass  water  - 
readily. 


(1)  Checking  for  stappages 
sewer  main  . 


(a)  Observe  flow  at  man 
holes 


1  Plug  off  section  of 
~  sewer  main  at  man 
holes  with  sand  bag 
or  pneumatic  ball 


2  Fill  section  and 
man  hole  with  water 


3  Remove  plug 


(b)  Observe  rate  of  flow 

at  next  man  hole  0  .  ^ 

012- 


£  Font  flow,  no  «toppage 


2  Slow  flow^dicates 
~  stoppage 


(2)  Cleaning  sewers 


J 


(aJ^Fire 


hose 


(b)  Pneumatic  ball 


1  fciflate  ball  anti 
~  insert  &  line 


2  Fill  man  hole  with 
r^  water 


3  When  water  force 
"~  becomes  great 

enough,  ball  will 

move 


Water  will  spurt 
around  ball  forcing 
sand  and  grit  forward 
to  the  next  man  hole 


313' 


(c)  Sewer  hoe 


1  Usi 


on  large  sewers 
(30  inches  or  more) 


2  Similiar  action  to 
pneumatic  ball, 


3  Flexible  belting 
cleans  side  of 
piping 


4  Hoe  moves  over 
fixed  objects 
because  of  flexi- 
bility of  belting 


5  Sewage  moves 
sewer  hoe  forward' 


(d)  Power  driven  sewer 
'  auger 


1  Components , 


6  oi.4 


a  J  tulie 


b  Rod 


c  Rodding  heads 


d  Gasoline  engine 


e  Trailer 


"2  Operation  of  power 
~*.  driven  sewer  auger 


b  Rodding  heads 
"~  punch  or  cute  . 
throuf hstoppage 


c  Gasoline  engine 
~  drives  cutting 
he  ad  * 


... .  K-'k  .  « 

4 


a  J  tube  guides 
~"  rod  into  sewer 

(must  insert 
^-eable  through 
"j"  tube) 


ERLC 


\ 
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d  Rods  come  in 
~  3f  lengths 


e  Takes  three 
~  people  to 
.  operate 


f_  Oil  after  each 
use 


3  Use  of  chemicals 


*   a  Use  after  rodding 


b  Never  use  chemi- 
cal if  sewer  is 
completely  stopped 
up 


c  Copper  sulphate 


1  Effective  in 
-  root  removal 


3$ 


8 


-     d  • 
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2  Use  where 
-  obstruction 

is  not 

severe 


3  May  take 
—  from  one  to 

three  weeks 
'before 

roots  die 

and  break 

free 


4  Use  every 
•  >        -  30  days 

« 

(3)  Repairing  sewer  lines  " 


(a)  Isolate,  defective 
section  from  one  man 
hole  to  another  with 
sand  bags 


(b)  Pump  sewage  to 
another  man  hole. 


.  (c)  Repair  defective  section 


> 


■j 


.31? 


(4)   Hazards  of  man  holes 


(a)  Sewer  gases  are 
-  greatest  hazard 

\ 


(b)  Sewer  gas  is  explosvie, 
toxic  and  will  explode 


(c)  Remove  man  hole 
covers  and  air  before 
entering 


(d)   Use  buddy  system 


f  *  •     :     —  ■ 
\e)   Tie  rope  abound  waist 

of  person  entering 

tnan  hole 


(f)   Worker  should  wear 
portable  respirator 
when  working  in  man 
hole 


(5)  Hazards  of  equipment 


(gt)  Avoid  clothes  catching 

in  rods  o 
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(b)  Wear  gloves  to  prevent 
cutting  of  hand* 


(c)  Have  all  electrical 
devices  grounded  • 


(d)  Use  proper  shoring 
methods  when  replacing 
sewer  main  sections 


(e)  Handle  heavy  piping 
and  equipment  correctly 
to  prevent  personnel , 
injury 


(f)   Guard  against  whipping 
of  snakes 


b  (6)  Maintenance  erf  building 


(a)  Removing  s  toppages 


\ 


1  Snakes 


4i 


11 
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a  Ribbon  snake  maae 
of  coiled  tempered 
wire 


2  Power  driven  sewer 
auger 

~> 

a  *  Cutting  head 

b  Flexible  steel 
cable 

c  Electric  motor  , 


(b)  Use- of  chemicals  if 
line,  is  not  completely 
stopped 


Maintenance  of  building 
drainage  system 


(a)  Check  drains  for 


1  Leaks 
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2  Clogged  traps 


3_  Trap  syphonage 


4  Clogged  vents 


5  Clogged. drains 


6  Grading  of  lines 


7  Excessive  direc- 
tional  changes 


Unstopping  sinks, 
lavatories  tubs, 
shop  sinks 

U 

1^  Vacuum  plunger 


a  Used  on  flat 
~  surfaces 


V  ' 


1_  Plug  over- 
~  flow 


£  Genter  dup 
r  over  drain 


_  Push  down  and 
-  pull  up  on 
handle      .  • 


*  i  4  Alternate 
/  z  pressure  and 
'      suction  strokes 

works 
obstruction 

loose 


Clean  trap 


Remove  cleanout 
plug  and  remove 
stoppage  with 


a  Flexible  coiled 
steel 


b ,  Remove  trap 
and  insert 


c  Rotate  and  push 
in. 


d  After  unstopped 
chemicals  can 
•  be  used 


e  Never  use  chemi- 
cals if  drain  is 
completely  . 
Stopped  up  , 


(c)  Unstopping  water 
closets 


1_  Force  cup 


a  Used  on  cone 
~  shaped  surface 


0 


b  First  tool  used 


£  Operate  same  as 
vacuum  plunger 


2  Closet  auger 


£  Remove  water  closet 
and  use  sink  or 
sewer  auger 


3b.*  Using  maps,  probes,  or  electrical 
instruments,  locate  a  buried  pipe* 
Two  or  more  students  must 
.   individually  locate  the  same  pipe. 


(1)  Maps 

(a)  Information  shown  on 
maps 


1.  Location  of  sewer 
7  piping 


2   Location  of  man 
holes 


16  324. 


3  Elevations  -  depth 
of  buried  pipe 


4  Type  and  size  of 
pipe, 


5   Locations  of 
~  buildings  " 

.(b)  Interpretation  of  maps 


(2)  Sighting  from  one  man  hole 
ip  another  (easiest) 

(3K  Probes 


{aTHDieToh  shallow  lines 


(b)  First  find  general 
location  by  sight 


(c)  Push  probe  in  Soil  - 
until  pipe  is  located 


(d)  Probe  is  used  when 
several  pipes  are  in 
same  area 


17 
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(4)   Electronic  equipment 


<a)  Types 


1  Metal  detector 


2  Sound  detector 


(b)  Operation 


3c.  Following  given  procedures  and 
working  as  a  member  of  a  team^ 
inspect  and  clean  a  grease  trap 
or  septic  tank.  The  cleaned 
grease  trap  or  septic  tank  must 
operate  borrectly  without  leaking 
and  without  undue  odor. 


(1)  Purpose  of  grease  traps 


(a)  Catch  and  remove 
grease  from  waste 


(b)  Serves  as  a  trap 


(2)  Operation 


1     (a)  Baffle  Chambers  slows 
up  movement  of  waste 
and  cools  grease 


(b)  Grease  being  lighter 
than  water;  rises  to 
the  top  (inlet  on  large 
traps  near  the  top) 


(c)  j  Grease  it  trapped  in 

4  baffle  chambers 


(dj.  Water  free  of  grease  is 
drawn  from  bottom  of 
trap  and  passed  on  to 
sanitary  sewer  .. 


(a)  Cleaning 


(a)  Must  be  cleaned 
according  to  use 
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1  Check  liquid  level 


*  '  |  2— Grease  accumulation 
'    3  Check  solids  retained 


ERLC 


(b)  Procedures 


1  Remove  cover 


2  Skim  off  grease  with  *  ' 
^perforated* scoop  /  . 


3  Remove  putrid  materia} 
"  from  trap  with     •  ?  ' 
perforated  scoop 


Installation. 


4»* 


(a)  Closje  to  fixture 


Outside  .building'  .  ^ 
(near  laiilding  drain)  - 
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APPUC'ATION: 


.Complete  WB  3ABR55235-V^3-P1  arid  P2 

*  i 

EVALUATION:  .  ' '  . 

Evaluate  by  oral,  written  questions, 
and/or  observation  of  student's 
performance  during  lesson.  This 
majr  be  accomplished  at  any  time 
during  leseenfor  increased 
effectiveness,"  •' 


CONCLUSION  (10  Minutes) 


SUMMARY: 


REMOTIVATIQN: 


STUDY  ASSIGNMENT: 

Read  and  answer  questions  in 
SG  3ABR5523S-V-4 


•  r 
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CHITErION  OBJECTIVES  ANO  TEAOWM4  STEPS 


4a    Given  specific  tools,  equipment  and  instructions,  make  a  temporary  repair  to 
a  line  by  installing  a  clamp-on  repair  device.  Completed  repair  must  withstand 
base  water  pressure  without  leaking. 

(1)  Purpose  of  temporary  repair 

(2)  Type  repair  clamps  and  saddles 

4b.   Using  given  instructions,  grooved  pipe  and  necessary  fittings,  assemble  a 
grooved^pf  connection.  Completed  connection  must  withstand  base  water  pressure 
without  leaking.  * 

"(I)  Purpose  ,  ' 

(2)  Type  materials  1 
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CRITERION  Ot/eCTI Vt$  AMP  TtACHWO  tTIPt  {C~*\n»*4 


(3)  Cdmponents.  of  mechanical  grooved  coupling 

, .  (4)  Assembly  of  mechanical;  grooved  coupling 

(5)  Procedures  for  using  grooving  tool 

(6)  Cutting^Sipe  for  grooving 
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Course  No:  3ABR55235  Bwmch  Approral 

Day;  40         a  ?•  "  'r  pite 

PART  n 
INTRODUCTION^  (45  Min) 
CHECK  PREVIOUS  DATS  STUDY  ASSIGNMENT: 


REVIEW: 


PRESENTATION: 


4a.  Given  specific  tools,  equipment 
and  instructions,  make  a 
temporary  repair  to*u  line  by 
installing  a  clamp-on  repair" 
device.  Completed  repair  must 
withstand  base  water  pressure 
without  leaking. 


(1)  Purpose  of  temporary  repair 


(a)  Prevents  unnecessary 
loss  of  water 


,  (b)  Minimum  time  without 


water 


(2)  Type  repair  clamps  and 
saddles 


(a)  ^Adjustable  bell  joint 
clamps-repair  leaks  in 
bell  and  spigot  joints 


(b)  Collar  clamps-stop 
leaks  through  threads  of 
screw  collars 
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(c)  Bmd  and  saddle  clamp* 
repair  pit  holes  and 
small  split! 


•(d)  Split  repair  clamps- 
■  repair  pit  holes 
longitudinal  splits  in 
pipe 


(e)  Compression  clamps-  v 
repair  leaks  in  asbestos 
cement  and  cast  iron 
pipe 


(f)  Compression  coupling- 


X  Repair  damaged 
~  section  of  pipe 


2  Use  small  galvanized 
pipes 


£  Can  be  used  on 
temporary  mains 


4*  Easier  to  install 
than  mechanical 
grooved 


4b.  Using  given,  instructions,  grooved  . 
pipe  and  nj|j&ss^ry  fittings,  assemble 
a  grooved^pipe-fconnection.  Completed 
connection  must  -Withstand  base  water 
pressure  without  leaking. 


(1)  Purpose 


(a)  Temporary  water  mains 
(steel  grooved  piping) 


(b)  -  Permanent  installations . 
where  ground  is  unstable 


(2)  Type,  materials 


(a)  Steel 


(b)  Cast  aluminum 


(c)  Plastic 


(3)  Components  of  mechanical 
grooved  coupling 


(«i)  Upper  housing 


(b)  Lower  housing 


(c)  Rubber  gasket 


(d)  Retaining  nuts  and  bolts 


(4)  Assembly  of  mechanical 
groored  coupling 


(a)  Usually  assembled  on 
top  of  ground 


(b)  Apply  grease  to  grooved 
ends  and  inner  face  of 
gasket 


(c)  Slide  gasket  on  one  end 
•  of  pipe 


t     (d)  Bring  pipe  ends  to  within 1 
1/4  inch  of  each  other 


(e)  Center  gasket  over 
'    each  end  of  pipe 


(f)   Install  housings  of 
mechanical  grooved 
coupling 


(g)  Insert  bolts  and  tighten 
.evenly 

NOTE:  Upper  and  lower  housing  ends 
 must  meet  to  be  tights 


(5)  ;  Procedures  for  using 
grooving  tool 


(a)  Slide  tool  over  end  of 
pipe  until  stop  hits  end 
of  pipe 


(b)  Tighfen  clamp  screws 

 (holds  machine  in  

position) 


(c)  Loosen  wing  nuts  and 
set  spring  f ed^blade  in 
position 
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(d)  Rotate  with  ratchet  handle 


,  (e)  Cutting  blade  automatically 
disengages 


(6)  Cutting  pipe  for  grooving 


APPLICATION: 

Complete  WB  3ABR55235-V-P1 


EVALUATION: 

Evaluate  by  oral,  written  questions, 
and/or  observation  of  student's 


performance  during  lesson.  This 
may  be  accomplished  at  any  time 
during  lesson  for  increased 
effectiveness. 


SUMMARY: 


CONCLUSION  (10  Min) 
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REMOTIVATION: 


STUDY  ASSIGNMENT: 

Read  and  answer  questions  at  end  of  text. 
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ORATORY 

ifcMUl  VqoIs' 

Fire  Hydrant 

None 

JIiup  Tools 

Plastic  Pipe 

4 

oG  Y-5 

v/Bs  V-5-P1;  P2; 
andP3 

Slides:  J  Maintenance, 
of  Fire  Hydrants 
and  '•■  Taihtenan 
Sprinkler  Spate 
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*».'».  ;.-omble,  check,  repair  (if  nocessar").  und  reassemble  a  fire  hydrant. 

Completed  fire  hydrant  must- be  assembled  correctly.  • 

(•')  *  ode's  ol  fire  Ir  chants  < 

(?)  «  ocation  of  fire  Ir-'.h'anls,. 

(•*•)  Components  of  five  hydrants 

(4)  Ji^tallntion  of  fire  hydrants 

(.">)  inspection  nntl  maintenance  of  f if  e  Tlyctrants 

(U)  l'"ire  protection  sprinkler  systems 

:.)!».    :  f.  nsure,  cut,  and  assemble  plastic  pipe  to  inglail  a  portion  of  a  lawn  and 
i  |M  ''Judor  system.  ,A11  measurements  must  be  within  +  1/8  inch  of  given  specifica- 
tions. » 

« i )  Characteristics 

(.'I)  J:)ffects  of  temperature 

ATC    lo"M  77Q 
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^iJM  PLAN  (i'ur<  !t  Gttioiol)  CCMTItHTM H>M  <H6Er 


J. 


(y>  Advantages  of  plastic 

J'H  Typos  orgiastic  . 

'  (5)'  Assembly  of  plastic  j>ipe  ' 
(fi)  Laying-  plastic  pipe  in  trench 
(7)  Types  of  lawn  sprinkler  systems 


5c.  Using  given  inslrftction  and  working  as  a  member  of  a  learn  'insert 

>  $  Purpose  and  application  of  a  pneumatic  system  -  < 

Major  components  *  . 
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BODY  (11  IIrs.5  Miu) 


PRESENTATION: 

Sir.  Disassemble, chock,  repair  (if 
necessary^  and  reassemble  a 
.fire  hydrant.   Completed  fire 
hydrant  must  be  assembled 
correctly. 


(1)  Models  of  fire  hydrants 


(a)   Flush  :no.  el 


1^  Located  in  maniioles 
below  ground  Jevel 


2   Used  in  hepy*TOffic 
areas  • 


{bY  Traffic  model 


1^  Designed  to  prevent 
_serious  damage  when 
hit  by.  traffic 


2  Has  break  away  feature 

3 

4 


a  Safely  flange,  bolts 
~  or  ring  protects 
barrel 


b   Water  pressure  *f 
holds  main  valve 
closed  to  prevent 
loss  of  water 


(c)  Standard  model 


1  Similar  to  traffic 
model  except  for 
break  away  featyre 


2   Internal  parts  same  as 
flush  model 


Location  of  fire  hydrants 


(a)   Placed  at  least  two  feet 
and  not  more  than  si;; 
feet  from  a  paved  street 


(b)   Placed  at  least  3  feet 
s  from  any  fixed  object 
doorway  or  traffic  lane 


(c)  Should  be  accessible  for 
immediate  use 


(3)  Components  of  f  iro  hydrants 


'  (a)  Operating-  nut  • 


(b)  Oil  filler  plug 


(c)  Bonnet 


(d)  Stem  packing 


(e)   Pumper  nozzle 


(f)   Hose  nozzles  j 


(g)   Upper  .barrel 


(h)   Upper  stem ' 


(i)   Safety  stem  coupling 


(j)    Safety  flange 


(k)   Lower  stem 


(1)    Lower  barrel 


(m)  Drain  valve 


(n)  Main  valve 


(4)   Installation  of.fire  hydrants 


(a)  Height 


l_  Lo v. os  1  outlet  at  least 
18  inches  above 
surface ;of  ground 


2  *  Operating  nut  not 
more  than  <18  inches 
above  ground  surface 


(b)  Water  supply  line 


1^  Six  inch  connecting 
line  to  water  'main 


2  Isolation  valve  in 
connecting  line  to 
shut  of!  water  lo 
hydrant 


3_  Bury  connecting  line 
below  frost  line 


(c)  Mounting  of  fire  hydrant 


,1  Set  hydrant  on  concrete 
base  at  least-16  inches 
square  and  4  inches 
thiefcrto  prevent 
settling 


2  ,  Brace  side  of  hydrant 
opposite  water  . 
entrance  with  brick 
to  prevent  blow  of! 


Use  briddle  rods  and 
clamps  to  secure 
hydrants  to  water 
main  if  soil  is 
uns/SI^le  * 
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4   Putfk  at  least  7  cubic 
feet  of  crushed  rock, 
aro  >i   base  of 
hydrant 


5  Replace  dirt  around 
hydrant  in  layers  . 
and  tamp  eaCjh  layer 

* 

(d)  Faciiij.;  of  nozzles 

i 

» 

1^  Remove  all  barrel 
flange  bolls  and  nuts 


£  Turn  operating  nut 
slightly  in  opening 
direction  to  relieve 
%  comprcssioivbetween 
barrel  sections 


3   Rotate  upper  barrel 
section  as  desired 


.—4  Turn  operating,  nut  in 
. ,  closing  direction 


£  Replace  all  barrel 
flange  bolts  and  nuts 
and  tighten 


NOTE:  On  some  hydrants  the  barrel 
can  be  rotated  after  loosening 
flange  bolts 


(e)  Extending  height  of  hydrant 


1_  Purpose:  Compensates 
for  changes  in  ground 
level 


2   Extension  sections 


a   Length-6"  through 
4f  in  G"  increments 


b  Installed  between 
upper  and  lower 
barrels 


.3  Stem  extension- 
extends  length  of 
stem 


4   Installing  extension 
sections 


10. 
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ti  Kemovc  cnp  and 
covor  plute 
assembly 


Unbolt  standpipe 
lop  section  from 
standpipe  bottom 
section 


e  Screw  stein  extension 
piece  to  original 
stem 


d  Drill  and  pin -stem 
extension  piece  to 
original  stem 


Bolt  extension  to 
sUmdpipe  bottom 
scction^using  new 
gasket 


£  Bolt stadpipe  top 
section  to  spool 
using  new  gaskets 


g  Replace  cover  plate 
assembly  and  cap 
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(5)"  Inspection  and  maintenance 
,  of  fire  hydrants 


'(a)   Leakage  at  hose  outlet 


1  Defective  main  valve 
or  seat 


2  Replace  main  valve 
and  seat 


(b)   Leakage  at  top  of  hydrant 


1;  Tighten  packing  gland 


.  2 ,  Replace  packing 


(c)   Leakage,  through  drain  \ 
valve 


,1  Indication  water  comes 
up  around  hydrant  when 
main  valve  ,is  fully  open 

V 
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2  Correct  by  replacing 
valve  facing;  or  gasket 

(cl)   Licv.ase  past  gasitc::;a 
under  caps 

1  Open  main  va^lve 


2  Check  for  leakage 
around  caps 


£  Replace  defective 
gaskets 


(e)  Check  operation  of 
drain  valve 

\ 

1  Close  main  valve 


v  2  Observe  lowering  of 

water  in  barrel 

♦ 

NOTE:  Slow  lowering  of  water  in 
barrel  can.be  caused  by 
leakage  past  main  valve 
or  drain  valve  clogged 
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(f )    C  leu  ring  c logged  drain 
parts 


1_  -  Tighlep  all  nozzle 
caps 


2  Opdn  main  valve  two 
complete  turns  and 
force  flush  drain 
parts  *  - 


3  Close  main  valve 


4  Remove  nozzle  cap 
arid  check  lowering  of 
tfater  level  in  barrel 


CAUTION:  Ren\qve  npzzle  cap 

slowly  and  let, trapped 
air  escape 


y  Ig)   Lubrication  of  operating 

\  nut 


1.   Remove  screw  in  top 
of  operatioA-nut 
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(i)    Inspect  operating  nut 
(replace  nut  if  rounded 
by  use  of  improper 
wrench) 


(j)    Check  for  cracks  in  barrel 


/ 


2  Apply  lubricant 
recommended  by 
manufacturer 


(h)  Inspect  nozzle  thrcad*.- 
replaco  nozzle  if  threads 
are  badly  damaged  • 

\ 


T 


1  Install  new  barrel  if 
cracked 


2  Replace  hydrant  when 
required 

* 

(k)  Check  static  pressure 


1^  Connect  pressure 
guagQfto  hose  outlet 


2  Open  hydrant  valve 

\ 

3  Record  reading- 
pressure  guage 

> 

4  Close  hydrant  ' 

i 

(1)    Check  residual  pressure 


j[  Itemovesecond 
hyOrant  nozzle 'cap 


2  Open  hydrant  valve 
slov/ly  until  wide 
•open' 


3  Record  residual 
pressure  while 
hydrant  is  discharging 
maximum  stream 


(m)   Removal  of  main  valve 


1  Remove  hold  down  nut 


7 


355 
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2  Rpinove  opckUingvjiul 


£  Unbolt  and  remove 
.hydrant  bonnetc^ 


4  Insert  seat  wrench 
o\er  top  of  valve  0 
sitem  ;tnd  into  hydrant 
barrel 


T5L  Fasten  scat  wrench 
down  id  seat  ring  by 
screwing  operating 
nut  down  on  threaded 
portion  of  hydrant 


6  Close  isolaJipn  valve 


Break  t>on<ij)«jveen 
seat  rinj**aiw  shoe 
by  striking  top  of 
scat  French 


8   Unscrew  scat  ring  by 
turning  scat  wrench- 
counter  clockwise 


9  Replace  worji  and 
-    damaged  parts  ":  - 


17 
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10  Screw  scat  ring  in 
place  by  turning 
seaV  wrench  ~ 


11   Open  isolation  valve 


12_  Reass6mblQ, bonnet  to 
hydrant  by  reversing 
steps  used  in  removal 


(6)  Fire  projection  sprinkler 
system 


(a)  Purpose-prevents  fires 
from  spreading  and  sends. 
0the  alarm  to  the  fire  " 
department 

(b)  ^Pypes  of  sprinkler 
systems 


1  Dry 


2  Wet 


f      3  "Deluge 
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*  (c)   Wot  pipe  system  ." 


1^  Piping  rilled  with 
water  underpressure  ' 
at  all  times 


2   Healing  sensing  element 
integral  part  of 
sprinkler  head 


3  Heat  irora  fire  melts 
heat  sensing  element 
in  affected  area 


4  Water  flow  long  sends 
alarm  lo  fire  department 


(d)  Dry  pipe  system 


1 


Used  where  there  is 
danger  of  freezing 


2 


-Distribution  piping 
contains  air  under 
pressure  „ 


£  When  sprinkler  head 
opens  air  escapes  k 


19 
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4  Dry  pipe  valve  operates 
admitting  water  to 
system 


(e)  Deluge  systjem 


1^  Automatic  dry  pipe 
system  . 


Lei 


^-JFJas.joiicn-spriulde 
heads  , 


3  Operation 


a  'Qcluge  valve  opens  ~ 
_    automatically  by 
heat  actuated  device 


b  When  deluge  valve 
opens  system  is 
completely  charged 
with  water      .  r 


c  Water  escapes  through 
all  open  sprinkler 
•  heads  over  entire 
area 


20 
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APPLICATION: 

Complete  WI3  3ADR55235-V-P1 

\ 

*l 

% 

CONCLUSION  (Day  14) 
SUMMARY:  ~  . 

STUDY  ASSIGNMENT: 
;SG.  3ABR552S5-V-5  Pages  64  thru  73 

"  I 

INTRODUCTION  (Day  42) 
CHECK.PREVIOUS  DAY'S  STUDY  ASSIGNMENT 

REVIEW: 


OVERVIEW: 


,1 
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PRESENTATION: 

5b,  Measure,  cut,  and  assemble  ' 

plastic  pipe  to  iijstall  a  portion 

of  a  lawn  and  sprinkler  system. 

All  measurements  mu§t  be 

within  t  1/0  inch  of  given 
specifications. 

(1)  Characteristics 


(a)  Rust  proof  and  will  not 
rot 


(b)  Smooth  interior  "walls 


(c)  Light  weight 

i 

(d)  Non-electrolytic 

t 

i 

(2)   Effects  of  temperature 

.  .•  j 

(a)  Expands  and  contracts 


(b)  Allowable  pressure 
decreases  as  tempera- 
ture increases 


22 
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"'  (3)  Advantages  of  plastic  pipinr/ 


(a)   ICr.  oilent  chemical 
resistance 


(b)  No  galvanic  action 


(c)   Low  internal  friction 


(d)  Low  tendencies  to 
collect  crystalline 
deposits 


(e).  Low  installation  and 
maintenance,  cost 


(f)    Easy  to  install    •  \  \ 


(4)  Types  of  plastic  pipes 


(a)  Acrylonilrile-butadeine 
and  styrene  (ABS)  • 


(b)  Pti^yvinyl  chloride  (PVC) 

(c)  Polyethylene 


(5)  Assembly  of  plastic  pipe 


(a)  Cutting 


1_  Hacksaw 

2  ^Handsaw 
* 

i 

3  Tubing  cutter 

4  Pipe  cutter  " 

5  Knife 

(b)  Types  of  connections 


1_  Solvent  weld  > 
(PVC  and  ABS) 


a  Assembly  procedures 


b  Safety  precautions 


24 
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(7)  Types  of  lawn  sprinkler 
■  systems 


(a)  Movable 


1  -Constructed  of  li^ht 
weight  material 


a  Aluminum 


b  Plastic 


•  2   Easily  maintained 


3   Easy  to  couple 
and  disconnect 


£ '  Adaptable  to  most 
water  supplies 


a  Fire  hydrant 


b  Household  water 
supply 
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ut  adid  DiTscfd  Suifoq  (9) 

V 


S9*mp3D0JCT  _ 


jo  sacMj, ,  q 


V 

£T|lITOf  € 

suoi^n-BoajcT  iCiojcg  q 
sajnpaoojd  iCjquiassv 


sdurqo  _ 
put?  <^uxnij  |JOf-;tTi  g 


\ 


;i  Pump 


1;  Piping 


c  Control  valves 


d  .  Sprinkler  heaas 


Using  given  instructions  and 
working  as  a..mcfljliftii  of  a  team, 
inspect  a  pneumatic  system  for~ 
operation  and  i d en tifxJllfiJQiajjor . 
components.  ~AJ1  components 
must  be  identified  correctly. 


(1)   Purpose  and  application  of 
a  pneumatic  system 


(a)  Fire  sprinkler  system 


Pneumatic  tools 


(c)   Paint  spray  units 


29 


\ 


(2)  Major  components; 


(a)  Compressor-provides 
volume  and  pressure 

1^  Electric  motor 
driven 

« 


2   Gasoline  engine 
driven 


13   Diesel  engine  • 
driven 


(b)   Accumulator  -  provides 
storage. of  compressed 
air 


(c)  Valves 


1^  Check-prevents 
backflow  of  air  from 
reservoir  to  pump 

9 


so  3S7 


2  <JpciK^and  r: loses  air 
j_'y-J;  5g<-s/l«>  distri- 
TuQua  lines-  v 


3  O^ens  moisture 
drains" 


4  Relieves  excess 
•  pressure  (automatic) 


(d)  Switches 


1^  Starts  and  stops 
driving  source 
manually 


2  Starts  and  slops 
driving  source 

•    upon  demand 
(automatic) 


(e)   Pressure  regulator- 
controls  pressure 


(f)    Gages-  indicate  f 
pressure 


3i 


A 

•  s  » 

g)  .Moisture  separator 

4 


1^  Collects  moisture 
from  discharge  side 
-of  reservoir 


2^C611ects  moisture 
at  discharge  side  of 
pressure  manifold 

i 


(h)   Piping-black  iron 


APPLICATION:  .  ' 

Complete  WB  3ABR5523.5-V-&-P1, 

.WB'3ABR55235-V-5-P2,'.and  WB  -  \ 

3ABR55235-V-5-P3. 


EVALUATION." 

Evaluate  by  oral,  written' questions, 
^and/or  observation  of  Student's 
performance  during  lesson.  This 
may  be  accomplished  at  any  time 
during  lesson  for  increased 
effectiveness. 


"     CONCLUSION  (10  Min) 
SUMMARY:  0 


S 


■  3SJ 

32' 


-V1 


UmoilVATlOR: 


r 


JJCUDX  ASSIdNM] 
SG  3ABR55235-V-7  aSd  SG  AFS  55,  56 
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.COURSE  NUMBER 

3ABR55235 

•LOCK-NttMfcER  \ 


LESSON  TITLE •    -         '     -  ~ 

Utility  Equipment  (Day  43) 


LESSON  PL  AH  f  Port  I;  Ca^wl) 


INSTRUCTOR 


COURSE  TITCE 

Plumbing  Specialist. 


•COCK  TITLE 

Utility  Equipment, 


0Hrs 


TOTAL  / 

6  Hrs' 


paragraph 

6 


552X5 


;  E$U1P*E*T  LOCATED 
\-^m  LABORATORY 


Hand  Tools 
jfoep  Tools 
PfaterCSdiers 


None 


EQUIPMENT 
•rnon  SUPPLY 


CLASSIFIED  MATERIAL 


None 


OITEWOH  QIJECTIVES  AND  TEACHING  STEPS 


GRAPHIC  AIDS  AND 
UNCLASSIFIED  MATERIAL. 


SG  V-6  "  

WB  V-6-P1  aridP2 
TO  32-1-101 
Slides:  Utility 
Equipment  and 
Utility  Equipment 
Water  and  Drain 
;?w  Systems     -  •  ;V 


tz.  Working  as  a  member  of  a  group,  install  and  maintain  the^water  supply  and 
drain  system  for  utility  equipment  such  as  electric  water  fountains..  The  water  ' 
supply  line  must  withstand  base  water  pressure  without  leaking,  arid  drain  system 
must  not  leak  when  used. 

(1)  Types  of utility  equipment  •  , 

(2)  Types  of  water  fountains  J 

(3)  Major  components 
, .  (4)  Maintenance  of  water  fountains 

(5)  Types  of  sinks  • 

(6)  Domestic  washing  machines 

(7)  Stoves  (gasj     .  .  «. 
(S)  Dishwasher  (domestic) 
(9)  Steam  kettles  1 

(10)  Steamiables 

(11)  Ice  makers 
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Course  No:  3ABR55235 
Day:  43 


Branch  Approval:  ^Jwh  

.  Date:    in  g«^«mw  1975 


PART  n 

;   INTRODUCTION  (40  Minutes) 

CHECK  PREVIOUS  DAY'S  STUDY  ASSIGNMENT: 


REVIEW: 


ATTENTION: 


n-3  '■ 


OVERVIEW: 


MOTIVATION: 


J 

—  t 


x.  -  ■ 


372 


\:  i  ■  V. 


BODY  (5  Hrs  15  Miltf 


PRESENTATION: 


6a.  Working  as  a  member  of  a  group, 
install.and.  maintainihe  water-- 
supply and  drain  system  for  utility 
equipment  sych^as  electric  water  * 
fountains,  'The  water  supply  line 
must  withstand  base  water  pres-  ... 
sure  without  leaking,  and  drain 
system  must  not  leak  when  used. 


4 


(1)  Types  of  utility  equipment 


(a)  Domestic 


1  Dish  washer 


2  Stove 


3  Kitchen  sinks 


>   4  Washing  machine 


(b)  Commercial 


W  - 
1  Stoam  kettles 


a  Steam 


b  Electric 


A 


c  Gas 


2  Steam  tables 


3  Coffee  urns 


-J 


a  Steam 


b  Electric 


c  Gas 


4  Dish  washer i 


5>  Ice  makers 


IRJC 


ERIC- 


6  Sterilizers 
.  7  Walk-in  refers 
\        8^  Water  fountains  - 
(2)  Types  of  water  fountains 


(af  Self  contain  floor- 
model  (refrigerated) 


(b)  Wall  hung,  refrigerated 


(c)  Wall  hung  non-  refri- 
gerated. 


(3)  Major  components 


'(a)  Bubble  head  .' 

'       '  V,' 


6 


■r  ■  f  •  j  : 


\ 

3?S 


:  A~ 


P 


1  Height 


2  Prevents  water 
"  -from  falling  back 
into  system^ 


(b)  Automatic  stream 
regulator 


s    ■      '  I 

1  Uniform  flow  i 


i 


— t 


2  Set  screw  for 
~~  adjustment 


(c)'  Installation 


1^  Use  manufacturer's 
-*  installation  procedures 


2  Hanger  brackets 
like  lavatory 
.  (for  wall  hung) 


3  3/8  minimum  water 
~  supply 


4  1-1/4  minimum 
~  drain 


5  Spring  loaded 
control  valve 


6  30M  to  40"  rough-in 
(normal) 


(4)  Maintenance  of  water 
fountains 


(a)  Replacing  valve  and 
bubbler  head 


(b)  Adjusting  automatic 
stream  regulator 


(c)  Unstopping  drain 


~(d)  -Refer  shop  pulls  most 
maintenance 


6jj 


(5)  Types  of  sinks 


8 


3?7 


"(a)  Kltehon  sinks 


\ 


1  Wall  mounted 


2  Counter  top 


£  Many  varieties 
(single,  double 
compartment,  left 
hand,  right  hand 
•drain  board  etc.) 


4  Stainlewstell,  \ 
cast  iron  porcelain 

,    finish,  enameled 
steel 


5  Mfg's  rough-in 


6  1-1/2"  minimum 
~  waste 


7  Ws  tailed  similar 
~~  to  lavatory 


8  Garbage  disposal 
~  unit 


9  Faucets 


a  One  hole  automatic 
faucet 


underneath 
sink 


d  Four  hole  with 
~  spray  hose 
attachment 


(b)  Utittty  sink  (service) 


1^  Slop  sink  or  mop 
*"  sink 


b  Two  hole  deck 
type  faucet 


c  Three  hole 
\      valve  body 


10  Basket  or *lat     -        -  "       -~  .  -    =.  \ 

strainers  \ 


11  Continuous  waste 


379 


_j    ,        •         -  10 

9 


2  For  washing  mope, 
dumping  wash  water, 
and  filling  buckets  . 


3  Both  floor  and  wall 
mounted 

\ 

a  Hanging  bracket 
(like  lav.) 


b  Stand  trap, 
(supports  most 
of  sink  weight) 


4  Mixing  or  single 
~~  faucets 


5  <3 


"  drain1 


6  Installation  (mfg's 
~  rough-in) 


7  Constructed  of  cast 
iron,  procelain 
finish 


11 


(c)   Laundry  tubs 


1  Installation  (mfg's 
rough-in) 


2  Utility  room  or 
«,  basement 


3  Constructed  of: 

a  Concrete 

* 

b  Plastic 


c  Fiberglass 

\ 

d  Stainless  steel 


e  Cast  iron  porcelain 
"  finish 


A  Mounted  on  stand 


~S  12 


331 


5  Single,  doubj/or,. 
"~  triple  compartment 


6  Some"  have  over 
i lovr  similar  to 
bathtubs 


(d)  Scullery  s 


inks 


\ 


1  IhstallaMon^mfg's 
~  rough-in) 


2  Constructed  of: 


e4  ' 


HI. 


a  Galvanized  steel 


b  Stainless  steel 


3  Flopr  mounted,  with 
~  or  without  wall 
brackets 


4  Single,  double,  or 
triple  compartment 


13 


ERJC 
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\ 


5  Can  have  waste 
~  grinder  or  disposal 
unit 


6  Used  to  wash  pots 
~~  and  pan 


7  Used  to  prepare 
""  vegetables 


8  Installed  in 
""-'commercial 

kitchens  *  ' 

J?  / 

(6)  Domestic  washing  machines  , 

\  ' ' 

(a)  Water,  rough-in  30" 
(local  codes) 


(b)  Drain  rough-in  30" 
(local  codes) 


(7)  Stoves  (gas) 


(a)  Mfg's  rough-in 
specifications 


14 


(b)  Black  pipe 


(c)  Flexible  connectors 


(8)  Dishwasher  (domestic) 


1 


(a)  Mfg's  rough-in 
specifipatioris 


e  : 


(b)  Connects  to  kitchen 
drain  • 


(9)  Steam  ketties 


(a)  Indirect  drain 


(b)  Air  gap  (faucet) 


(c)  Locate  near,  floor, 
drain 


(d)  Mfg's  specifications 


X'-  ■'. 


15:. 


■  W 


(10)  Steam  tables 


(a)  Air  gap  (faucet) 

*  i 

(b)  Indirect  drain 

(c)  •  Mfg's  specifications 


(11)  ice-  makers 


(a)  Mfg's  specifications  •' 


(b)  Indirect  drain 


(12)  Walk-in  refrigeration 

(a)  Locate  near  floor  drain 

-  V 

(b)  Indirect  drain 


(c)  Mfg's  specifications 

16 


(13)  Dishwasher  (commercial) 
(elisor) 


(a)  Well  vented  area 


(b)  Near  floor  drain 


(c)  Discharge  through 
grease  trap 

(d)  Rough-in  mfg's 
specifications 


(e)  Must  be  level 


(f)   Booster  heaters 

1  Gas  , 

2  Steam 


\     3  Electric ; 
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fo)'  Regular  wash  140° 
final  rinse  180Q 


t  -  - 

6b.  Clean,  lubricate  and  maintain  ♦ 

^    plumbing  hand  tools  and1  plumbing 

shop  equipment  according  to  the 

specifications  in  TO  32-1-101. 


(1)  Tools 

.  i  k 

-    (a)  Remove  foreign  matter 

\ 

(b)  Lubricate  moving  parts 


■  * 

(c)  Storage  of  tools  >  y. 
(recurring) 


(d)  Individual  tool  kit 


». 


(e)  Shop  tool  room 


.  (2)  Equipment 


18" 


(a)  Check  electrical 
component** 


(b)  Removal  of  foreign 
matter 


(c)   Lubrication  of  moving 
parts 


(d)  Securing  tools 


1_  Hand  tools 


►  2  Shop  equipment 

T 

r 

APPLICATION:  Complete  WB  3ABR55235 
V-6-P1  and  P2.. 


EVALUATION: 

/ 

Evaluate  by  oral,  written  questions, 
and/or  observation  of  students 
performance  during  lesson.  This  may 
be  accomplished  at  any  time  during  "  . 
the  lesson  for  increased  effectiveness. 
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CONCLUSION  (5  Min) 


SUMMARY: 


REMOTIVATION: 


-  / 


c 


STUDY  ASSIGNMENT:  Read  and 
answer  the  question  in  SG  3ABR55235- 
V-7  and  SG  AFS  55,  Project  and 
Resources  management. 


V 
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INSTRUCTOR 

A 

COURSE  NUMRER 

3ABR55235 

<  COURSE  TITLE  * 

Plumbing  Specialist 

•  LOCK  NUMBER 

v 

BLOCK  TITLE 

Utility  Eauinmenfc 

LESSON  TITLE 

Corrosion  Control  (Day  44) 

LESSON  DURATION 

CLA$$R00M/LA80RAT0RY 

3  Hrs 
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TOTAL 

3  Hrs 
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PAOE  OATE 

2  July  1971 
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SUPERVISOR  APPROVAL 

SIGNATURE 

OATE 

SIGNATURE 

DATE 

* 

PRECLASS  PREPARATION 

EQUIPMENT  LOCATED 
IN  LABORATORY 

EQUIPMENT 
FROM  SUPPLY 

CLAU4FIEO  MATERIAL 

GRAPHIC  AIOS  ANO 
UHCLAMIPfCO  MATERIAL 

Obrroded  Pipe 
Samples 

None 

None 

SG  V-7 
WB  V-7-P1 
Slides:  Corrosion 
Control 

CRITERION  OBJECTIVE*  AND  TEAONNO  STEPS 

7a.   Inspect  a  plumbing  piping  system  for  evidence  at  corrosion  and  list  the  typef  of 
corrosion  found.  All  students  must  find  the  same  type  of  corrosion. 

(1)  Definition 

(2)  Causes 

(3)  Types 

7b.   Using  given  information,  list  two  types  of  protective  coating  or  wrappings  that 
tare  used  to  prevent  pipe  corrosion.  The  coatings  or  wrappings  listed  must  be  those 
most  often  used  by  plumbers.  .                                          '  , 

(1)  Types  of  coatings  used  to  protect  pipe  from  corrosion 

(2)  Application  <rf  coatings 

o 

ERIC 
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LESSON  PLAN  (Pact !,  G«i««l)  CONTINUATION  SHEET 


CRITERION  OajgCTIVgS  AHD  TEACHING  HtPKC—lftyd)  

J7c.  Identify  two  impressed  current  cathodlc  protection  devices  from  their  physical 
I  characteristics.  Both  devices  must  be  identified  correctly. 

(1)  Galvanic  action  > 

(2)  Impressed  current  systems 
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Course  No:  3ABR55235 
Day:  44  , 


Branch  Approval 
Date: 


part  n 

INTRODUCTDN  (45  Mln) 
CHECK  PREVIOUS  DAY'S  STUDY  ASSIGNMENT: 

REVIEW: 


ATTENTION: 


OVERVIEW: 


MOTIVATION: 


332 


BODY  (2  Hre  5  Mln) 

PftRSRNTATlON: 

7a.  Inspect  a  plumbing  piping  system 
for  evidence  of  corrosion  and  list 
the  type  of  corrosion  found.  All 
.    students  must  find  the  same  type 
of  corrosion. 


(1)  Definition:  Corrosion  is  the 
electrochemical  reaction  in 
which  metal  deteriorates  or 
is  destroyed  (Conversion  of 
metal  back  to  its  natural 
state) 


(2)  Causes 


(a)  Galvanic  action 


(b)  Uniform  corrosion 
NOTE:  (Explain  galvanic  cell) 


(3)  Types  (uniformed,v  " 

compositional,  and  localized) 

(a)  Uniformed  corrosion 


1^  Direct  chemical 
attack 


3 


2  Entire  surface 
corrodes 


3  Uniformed  pitting 


(b)  Localized  corrosion 
(most  common) 


1^  Caused  by  galvanic 
action 

2  Difference  of 
E.M.F.  potential 

NOTE:  Explain  E.M.F. 

3  Forms  pits, 

~  pockets  or  cavities 


(c)  Compositional  corrosion 


1  Caused  by  galvanic 
action 


*•"     2  Changes  the  metal 
~"  itself 


5 
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3  Two  types 


a  Dezincification 


1^  Occurs  on 

-  copper  and 

zinc  (green  m 
tarnish)  m 


2  Removes  iron 
-  and  leaves  * 
carbon 


J 


3  Iron  goes  into 
-  solution 


(d)  Effects  of  corrosion 


1   Leaky  pipes 


2  Damage  to  equipment 


3  More  maintenance 


71).  liHiug  tflvoii  information,  11h4  two 
'  types  ol  protective  coating  or  ' 

0    wrappings  that  are  used  to 
prevent  pipe  corrosion.  The 
coatings  or  wrappings  listed  must 
be  those  most  often  used  by 
plumbers. 

* 

(1)  Types  of  coatings  used  to 
protect  pipe  from  corrosion 


,  (a)  Zinc 

■+ 

(b)  Plastic  wrapping 

(c)  Bituminous  compounds 

(d)  Vinyl  paints  ' 

-  —  < 
i 

(e)  Wrappings 


(f)  Mastics 


1 

7 


A. 


(2)  Application  of  coatings 


.  (a)   Zinc  coatings  applied  at 
factory  by  hot  dip 
-   method  (metalic  coating) 

/■ 

NOTE:  Explain  dip  method  • 

♦  • 

(b) .  Plastic  sprayed  or 
dipped  at  factory 


Bituminous  compounds, 
hot  coal  tar  is  the  most 
common  used  .  / 

Vinyl  paint  sometimes 
called  epoxy  (very  hard 
to  apply)  , 


(e)  Wrappings  of  many  kinds, 
mostly  tar  paper  with  hot 
tar,  also  vinyl  wrappings 
most  generally  accomplished 
at  factory 


(f)   Mastics,  tiaost  mastics 
have  a  polyvinyl  base  or 
coal  tar  base,  these  are 
\    ■'   .used  on  connections- to 
mains  and  Services 


7c,  Identify  two  impressed  current 
cathodic  protection  devices  from  • 
their  physical  characteristics. 
Uolh  devices  must  be  identified 

correctly.  .  " 


(1)  Galvanic  system 


(a)  Magnesium  annode 
buried  in  ground  and  * 
connected  to  pipe  by  " 
means  of  welds  or 
clamps 

(b)  The  anode  will  corrode  - 
and  protect  the  structure 
or  pipe 

(c)  This  method  is  the  same 

as  was  discussed  in  E.M.  F. 


(d)  Easiest  system  to  install 


(2)  Impressed  current  system 


9 


3D% 


(a)  Uses  outsioe  source  or 
power 


(b)  Converts  AC  to  DC 
through  a  rectifier 


(c)  The  anode  bed  is 
constructed  of  many 
anodes  to  a  long  line 
of  pipe  „ 


(d)^<Anode  will  not  corrode 
without  a  DC  flow 

NOTE:  This  system  is  difficult 
to  maintain  and  costly 
to  install 


APPLICATION: 

Students  will  accomplish  ^ 
WB  3ABR55235-V-7.-P1 


Evaluate  by  oral,  written  questions, 
and/or  observation  of  student's 
performance  during  lesson.  This 
may  be  accomplished  at  any  time 
during  lesson  for  increased 
effectiveness. 


EVALUATION: 
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WINTERIZATION  OF  PIPING 

OBJECTIVE 

This  study  guide  will  acquaint  you  with  the  methods  of  winterizing  plumbing  systems 
and  the  procedures  for  thawing  frozen  pipe. 

INTRODUCTION  ^ 

Sometimes,  the  Air  Force  has  buildings  that  are  vacant  for  one  reason  or  another. 
*In  locations  where  freezing  temperatures  occur,  it  will  be  yourjpb  to  winterize  the 
plumbing  system  to  prevent  damage  to  the  piping  ajnd  fixtures.  In  cases  where  a  build- 
ing's plumbing  system  has  frozen,  you  will  have  to  thaw  out  the  frozen  system. 

INFORMATION 

WINTERIZING  PLUMBING  SYSTEMS 

When  a  building's  heating  system  is  cut  off  and  freezing  temperatures  may  occur, 
you  will  need  to  winterize  that  particular  building's  plumbing  system.  Winter ization  of 
the  system  entails  draining  both  the  water  arid  sewer  system. 

If  a  building  water  and  drainage  system  is  exposed  to  freezing  temperatures  (during 
normal  use)  measures  must  be  taken  to  prevent  the  lines  from  freezing,  The  water 
Service  iine  can  be  buried  below  the  frostline.   Other  lines  (that  are  not  protected  by  the 
building's  heating  system)  can  be  wrapped  with  such  things  as  insulation;  rags,  burlap, 
or  paper.  However,  the  best  way  to  protect  a  line  from  freezing  is  to  wrap  it  with  an 
electrical  heating  tape. 

Draining  the  Water  System 

<>  - 

To  winteriz^  the  water  system,  you  will  need  to  accomplish  the  following: 


a.  Close  tjj^supply  valve. 

b.  Open  the  highest  faucet. 

c.  Open*  the  lowest  faucet. 

>  ^_ 

d.  Empty  the  water  closet  tank  by  flushing  the  water  closet  .and  sponging  out  the 
remaining  water. 

e;    Remove  water  from  the  bowl  with  a  force  cup  plunger. 

»  f 

f.    Drain  the  hot  water  tank.-  First,  turn  off  the  Source  of  heat,  then  open  the 
drain  plug  or  valve. 
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Draining  the  Waste  System 


The  traps  must  be  drained  of  waste  water  to  prevent  them  from  freezing.  However, 
these  traps  must  be  refilled  with  an  antifreeze  solution  to  keep  sewer  gas  from  entering 
the  building*  Antifreeze  used  in  automobile  radiators  is  suitable  for  filling  traps.  Any 
of  tfce  glycol  antifreeze  preparations  are  highly  effective,  as  is  a  mixture  of  glycerin 
arid  water.  Alcohol  and  water  or  calcium  chloride  and  water  may  also  be  used.  An 
alcohol  mixture  can  be  used  for  temporary  protection.  If  alcohol  is  used  it  should  be 
replenished  frequently,  because  the  alcohol  will  evaporate  after  a  short  time  and  leave 
the  trap£  unprotected.  For  this  reason,  it  is  better  to  use  glycerin  or  glycol,  since 
neither  evapprates  when  in  solution, 
»  * 

Traps  fitted  with  cleanout  plugs  are  easily  drained  by  removirtg  the  plug.  Traps 
without  cleanout  plugs  may  be  emptied  with  a  suction  pump  or  by  siphoning  the  water 
with  .a  small  rubber  hose.  To  siphon  a  trap,  fill  the  hose  with  water  and  pinch  both  ends 
shut  while  taking  the  hose  to  the  trap.  Insert  one  end  of  the  hose  into  the  trap  before  the 
water  runs  out  of  the  hose.  Hold  the  other  ,end  as  far  as  possible  below  the  water  level 
in  the  trap  and  when  you  release  the  pressure,  the  water  in  the  trap  will  be  siphoned  out. 

THAWING  FROZEN  PIPE 

Freezing  of  piping  inside  the  building  occurs  when  a  building  is  left  unheated  or 
when  lines  are  located  in  unheated  spaces.  Measures  to  prevent  piping  from  freezing 
should  have  been  taken  when  the  pipes  were  installed.  When  freezing  does  occur,  the 
method  used  to  thaw  out  the  frozen  section  depends  on  its  location  and  accessibility. 

First,  locate  the  frozen  pipe.  On  water  lines,  start  by  opening  the  fixture  valves. 
If  water  does  not  flow  when  the  water  is  turned  on,  -  that  area  is  frozen.  l)sing  the  pro- 
cess of  elimination,  you  can  determine  how  much  of  the  area  is  frozen. 

i 

A* 

When  thawing  a  water  pipe,  start  on  the, faucet  or  outlet  side  and  work  toward  the 
supply.  .. 

Vv  * 

.  When  thawing  a  waste  or  sewer  pipe,  work  upward  from  the  lower  end  to  permit 
the  water  to  drain  away. 

*** 

No  inatter  which  method  is  uskd  to  thaw 
frozen  pipe,  apply  heat  to  the  pipe*  The  pipe 
then  transmits  heat  to  the  ice.  The  ice  next 
to  the  pipe  will-melt  causing  some  flow  of 
water.  This  flow,  plus  the  heat,  will  thaw 
out  the  pipe. 

Hot  Water  and  Rags 

One  of  the  methods  of  applying  heat  is 
with  hot  water  and  rags.  Wrap  rags  or 
burlap  ground  the  outside  of  the  pifre  to  a 
suitable  thickness  and  then  keep  the  wrap- 
ping saturated  with  boiling  hot  water,  as 

shown  in  figure  1.  ~  Figure  1.  Hot  Water  Applied  to 

Outside  of  Frozen  Pipe 
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The  hazards  of  using  hot  water  are  as  follows: 

a.  Scalding  personnel. 

b.  Slippery  floors,  . 

c.  Damage  to  the  building. 
Torches 

Another  method,  *but  considered  a  dangerous  one  due 
is  the  use  of  torches.  Adjust  the  torch  air  to  gas  ratio  to 
the  flame  to  the  piping,  moving  it  slowly  along  the  frozen 
the  faucet  or  outlet  side  and  working 
toward  the  supply.  If  the  pipe  is  frozen 
behind  a  partition,  or  is  otherwise 
inaccessible,  apply  the  flame  at  the 
nearest  exposed  point.  Water  heated  in  the 
pipes  circulates  and  may  clear  the  obstruc- 
tion. Take  precautions  when  working  next 
to  wooden  structures  by  isolating  the.  area 
with  asbestos  sheeting.  Also,  be  sure  there 
is  adequate  ventilation  to  prevent 
asphyxiation. 


Electrical  Thawing 

Thawing  frozen  water'pipes  with  low 
voltage  electricity  is  by  far  the  best 
method.  It  is  not  only  the  mo3t  convenient 
method  but  is  faster  and  safer,  and  costs 
less.  This  method  works  with  stealer  , 
copper  pipe,  even  when  the  pipe  is  buried 
in  the  ground  or  concealed  in  wallp,  see 
figure  2.  This  unit  plugs  into  the  house  • 
current,  and  it  is  used  on  short  lengths 

of  piping  up  to  1  1/2"  in  diameter,  ;  ^ 

< 

»\ 

When  using  electricity  to  thaw  frozen 
pipe,  good  electrical  connections  are 
necessary.  The  point  where  the  cables  are 
attached  to  the  pipe  must  be  thoroughly 
cleaned,  by;  sanding  the  pipe  with  coarse 
emery  cloth.  Make  sure  all  connections** 
are  tight  to  prevent  arcing  and  burning  a 
hole  in  tfye  pipe.'^  Either  special  pipe 
thawing  clamps  or  ordinary  C -clamps  are 
excellent  for  conntfcting«*he  cables  to  the 
pipes,  see  figure  3.  . 


to  the  risk  of  starting  a  fire, 
obtain  a  blue  flame.  Apply 
part  of  the  pipe  starting  at 


BATH 


Figure  2,  Transformer  Type  Thawer 


Figure  3.  Low  Voltage  Connections 
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lnnffoA  g^  eng#^riven  welder  of  at  least  £50  amRS  is  better  for  thawing  larger  and 
longer  pipe  rug,  because  it  will  supply  the  higher  current  required  and  it  can  be  used  ■ 
where  e  ectri^ower  is  not  readily  accessible.  It  can  also  be  used  for  welding  as  well 
as  pipe  thawing,  which  makes  it  usefuljear  around,  see  figure  4.  ■ 


THIS  WIRE  CONNECTED  TO: 
A'.  Pi  C.  D.  E.  Oft  G 


Figure  4.  Connection  Points  for  Thawing  Service  Lines  k 
Operating  Safety  jaiggestions  K 

The  following  safety,  suggestions  should  be  observed  when  using  high  amoeraee 
thawing  equipment.  ^ 


a. 
b. 
c. 
d. 
e. 


Do  not  touch  electrical  connections  while  machine  is  in  operation. 
Keep  ail  connections  tight.   Loose  connections  get  hot^and  reduce  current  flow/ 
.  Select  contact  points  on  pipe  as  close  as  possible. to  the  frozen  section. 
Remove  ground  wires  from  system  to.be  thawed*. 

If  pipe  joints  have  gaskets' or  other  ipsulation  at  pi£e  joints,  thaw  pipe  in 
sections,  or  use  copper  jumpers  to  close  circuit  across  insulated  joints. 


SUMMAFY  _  w 

r 

Piping  exposed  to  freezing  temperatures  must  be  protected.  This  is  accomplished 
by  wrapping  or  burying  the  water  service  below  the  frost  line. 
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When  a  building  isldeactivated,  it  must  be  winterized  to  prevent  freezing.  If  freez- 
ing should  occur,  the  pipe  must  be  thawed  by  either  hot  water  and  rags,  torches,  or 
•electrical  devices^ 

QUESTIONS  -  ' 

4 

1.  When  is  it  necessary  to  winterize  the  plumbing  system? 

.  2.  What  type  of  sintifreeze  is  most  suitable  for  winterizing  traps?      r  ^  '  C 

3.  What  different  ways  can  heat  be  applied  to  thawjripe? 

4.  Why  is  it  important  that  electrical  connections  be  tight  when  thawing  pipe? 

5.  How  is  the  water  service  line  protected  against~freezing?  * 

6.  What  type  of  wrappings  can  be  used  to  prevent  freezing  ? 

7.  What  are  fee  steps  for  winterizing  the  water  system?  r 

8.  What  are  the  procedures  for  winterizing  the  waste  system?  ' 

9.  What  are ,the  hazards  of  using  torches  to  thaw  pipe? 

10.  Wiat  is  used  to  attach  the  cables  when  thawing  with  electricity? 


REFERENCE 


AFU  85-20,  Plumbing 


/ 
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^^MAINTENANCE  OF  VALVES 
OBJECTIVE  -   ' 

""      -  / 

The  purpose  of  this  study,guide"  is  to  help  you  identify  and  maintain  valves  found  in 
.the  plumbing  systems^ 

INTRODUCTION 

The  use  of  valves  to  control  the  flow  of  liquids  and  gases  into,  through,  and  out  of 
plumbing  systems  makes  the  knowledge. of  valve  repair  a  necessity.  In  order  to  repair 
valves  you  must  be  familiar  with  their  construction  and  operation.  You  must  also  be 
able  to  inspect  valves  in  order  to  determine  what  repairs  are  needed.  Inspection  of 
any  valve  consists  of  close  examination  for  visible  wear  and  breakage. 

» 

TYPES  OF  VALVES  AND  THEIR  MAINTENANCE 

Gate  Valve  — 

A  gate  valve  is  one  of  the  most  used 
.   valves  in  a  plumbing  system,  A  gate 
*  -  valve,  as  illustrated  in  figure  5,  contains 
a  sliding  disc  which  moves  vertically  and 
,  seats  between  and  against  two  seats  to 
shut  off  the  flow  of  liquid, 

A  threaded  stem  is  used  to  lift  or  . 
lower  the  disc,  to  open  or  close  the  Valve.  • 
The  volume  of  flow  through  the  valve,  how- 
ever, is  not  in  direct  relation  to  the  ^um- 
ber of  turns  of  the  handwheel.'  Gate  valves 

have  either  a  single  or  double  solid  wedge-  Figure  5.  Gate  Valve, 

shaped  disc,  and  the  valves  may  be  provided 

with  either  rising  or  nonrising  stems,  as  shown  in  figures  6  and  7.   Valves  with  non- 
rising  stems  are  ideal  for  installation* where  headroom  is  limited. 

*  *■  r 

Gate  valves  are  used  for  services*requiring  infrequent  valve  operation  and  where 
ttie  valve  disc  is  kept  either  fully  opened  or  fully  closed.  When  fully  opened,  the  seating 
*  design  of  si  gate  valve -permits  the  fluid  to  move  through  the  valve  in  a  straight  line  with 
a  minimum  restriction  of  flow  and  a  minimum  loss  of -pressure  at  the  valve.   This  type 
of  valve  is  not  suitable  for  a  throttling  operation  (where  the  valve  is  kept  only  partly  5 
open)  since  the  velocity  of  flow  against  the  partly  opened  valve  disc  may'cause  vibration 
and-damage  to  the,disc^and_seating  surfaces.  To  prevent  binding, ,  this  type  of  valve 
should  be  closed  one-quarter  to  one-half  turn  fFdmlhe^fully' opened  position  and  opened 
•  •    one-quarter  to  one-half  turn  from  a  fully  closed  position. 

s 


Gate  valve  leaks  may  occur  at  the  valve  se^t,  around  the  stuffing  box,  or  at  the 
body-bonnet  joint.  Repairs  should  be  made  at  the  first  sign  of  a  leak.   Tightening  a 
leaking  joint  will  often  correct  the  condition.  Other  remedies  are  the  replacement  of 
gaskets  or  renewable  parts;  repacking  stuffing  boxes;  and  regrinding  valve  seats.  - 


Figure  6.  Nonrising  Stem  Wedge  Biic  Figure  7,  Rising  Stem  Wedge  Disc 

f        ,    Gate  Valve.  r  -  .         Gate  Valve. 

The  stuffing  box  holds  the  packing  which  seals  the  bonnet  against  leaks  around  the 
stem,  see  figures  6  and  7.  Pressure  is  applied  on  the  packing  by  a  packing  nut  cir  glancf 
flange  which  bears  on  a  gland  in  the  stuffing  box.  Packing  Wears  in  direct  relation  ,to 
service  condition.  It  loses  life  with  age,  but  wear  is  mainly  due  to  rising  aiid  turning 
moticyi  of  the  valve  stem.  Generally,  packing  lasts,  a  long  time  and  needs  little  attention. 
Stuff  iAg  box  leaks  can  usually  be  stoppedi^tightenin^  down  on 'the  packing  nut  or  gland 
of  the  valve/  On  bolted  glands,  care  must  be  exercised  to  tighten  the,  bolts  evenly, 
since  cocking  will  bind  the  stem.  If  a  stuffing  box  leak  cannot  be  remedied  by  tightening 
the  packing  nut,  the  packing  must  be  replaced.  *  9  . 

Inability  to  close  a  valve  tightly  is  an  indication  of  a  valve  seat  leak.   Trouble  of 
this  sort  is  usually  caused  by  scale,  metal  particles  or  other  foreign  matter.  Occasion- 
ally, it  comes  from  a  cut  in  the  seat  Or  disc  caused  by  high  velocity  fluid  flow  through 
the  limited  area  when  the  valve  is  not  fully  closed.  When  valve  seat  leaks  occur,  the 
seat  andTdisq  may  be  repaixfed"provided  the  damage  i^jiot  too  extensive.  If  the  disc  is 
made  of  soft  metal  it  may  be'refaced  (lapped)  by  using  a  mixture  of  oil  and  lapping  com- 
pound on  the  machined  surface.  By  using  a  figure  eight  motiqn,  the  two  surfaces  &e 

lapped  true  to  each  other.  - , 

»  •  -  - 

Gate  valves  are  available  in  many  styles  and  sizes.  They  are  designed  to  meet  all 
needs  from  low  pressures  to  high  pressures.  They  are  mariufactused  to  receive  screwed, 
welded,  sweated  and  flanggshpipihg,  and  have  either  rising  or  nonrising  stem. 

.  *  The  larger  the  valve,  the  more  complex  the  repair  will  become. 
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Globe  Valves 


(lye,  as  illustrated  in< figure 
8,  hasjUiO£iz6ntal  interior  partition  which 
shute  off  the  inlet  from  the  outlet,  except 
through  an  opening  In  the  partition,  as- shown 
in  figures  8  ind  9.  The  lower  end  erf  the  , 
valve  stem  holds  a  replacement  fiber  rubber 
or  metal  disc  shajfed  and  fitted  to  close  the 
hole  in  the  horizontal  partition^   The  valve 
is  closed  by-turning  the  handwheel  clock- 
wise until  the  disc  presses  firmly  on  the 
opening.   The  volume  of  flow  through  globe 
"valves  is,  roughly  proportionate'  to  the  num- 
ber of '  turns  of  the  handwheel.  Globe  valves 
may  be  provided  with  either  flat  or  beveled 
discs,"  depending  upon  the  type  of  disc. 

A  piug-type  disc,  illustrated  ii/figure  8,  consists  of  a  tapered  plug  which  provides 
a  wide  area  of  seating  contact.   This  type  of  valve  seating  provides  a  very  effective 
means  of  flow  control  and  offers  high  resistance  to  the  cutting  effects  of  dirt,  scale, 
and  other  foreign  matter;.  . 
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Figure  8.  Globe  Valve  With  a  Plug  Disc. 
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Figure  9.  Globe  Valve  Conventional  Disc. 

"  \A  conventional  disc,  illustrated  in  figure  9,  forms  a  relatively  narrow  contact  * 
Witt  the  valveiseat,  provides  a  more  positive  and  higher  pressure  contact  than  a  wide 
seat.   The  thin- line  contact  breaks  down  hard  deposits  that  form  on  valve  seats  and 
ensures  a  pressure-tight  closure.   The  conventional  disc  is  made  in"  seVeral  -seating 
•   styles,  such  as  flat  seating,  ball  seating,  and.with  seating  surfaces  havine^aryine 
„  degrees  of  gaper.  .     •»    *  .  .  J*  • 
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A  composition  disc,  illustrated. in  figiire  TO,  operates  on  the  principle  of  a  cap. 
Its  face  seats  against  or  into  the  valve  opening.  Most  composition  discs  consist  of 
--tlpee  parts;  ametal  disc  holder,  the  disc  itself,  and  a  retainer  nut   The  main  advan- 
tage of, a  comj^4tion  disc  is  the  variety  of  disc  materials  available  for  different  types 
of  individual  services,  such  as  air,  hotand  cold  water,  gas,  oil,  gasoline,  arid  other 
applications.    Hie  disc  can  be  changed  for  different  types  of  services  and  can  be  quickly 
renewed  in  case  of  valve  teakage*  .  - 
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IO0Y  SEAT  RING 

OISC  STEM  RING 
SLIP-ON  OISC  HOLDER 
OISC 

LOCK  WASHER 
IO0Y 


Globe  valves  are-used  for  services  % 
requiring  frequent  operation  and  where  the 
valve  may  be  used  to  throttle'  and  regulate 
flows.   ITie  seating^  design  of  this  type  of  %  ' 
valve  causes  a  change  in  direction  of  flow 
through  the  valve  body,  thereby  increasing 
resistance  to  flow  at  the  valve.   The  fluid 
f^ow through  glob^  valves  c&n  be  closely 
regulated  andtfhe  disc  and  seats  which  are 
liable  to  be  worn  or  damaged  in  throttling 
service)  can  be  conveniently  reground  or 
replaced.   Globe  valves  can  be  fitted  with 
fiber  discs  that  are  suitable  for  almost  any 
type  of  service  except  steam  lines,  a  metal 
disc  globe  valve  should  be  usecf. 

Globe  valve  leaks  occur  around  the 
valve  stem  and  the  valve  seat.  Figure  10.  Glob^Vlave  Comppsition  Disc. 

When  valve  seat  leaks  are  found  in  plug  type  or  conventional  discs,  the  valves  can 
be  repaired  by  removing  the  disc,  inserting  ^washer  under  it,  then, lapping  to  make 
a  snug  fit.  ^ 

JTalve  se*at  leaks  in  composition  disV^globe  valves  are  corrected  by  replacement 
of  the  discs.  If  the  seat  is  severely  pitted,  the  entire  valve  should  be  replaced. 

\  > 

Stuffing  box  leaks  can  usually  be  qorrected  by  tightening  the  packing  nut.  If  tighteft; 
ing  the  packing  nut  does  not  stop  the  leak,  replace  the  packing. 

Angle  Valves  . 


Angle  valves,  as  illustrated  in  figure 
11,  are  similar  in  construction  and  opera-  - 
tion  to-globe  valves,  except  that  the  valve 
outlet  is  .at  an  angle  of  90- degrees  to  the  , 
inlet, .  Angle  valves  are  used- to  control 
fluid  flow  and  to  change  the  direction  of 
'flow  thus  eliminating  the  use  of  elbows. 
The  resistance  to  flow  through  an  angle 
valve  is  less  than  if  an  elbow  and  a  straight 
globe  valve  were  used.  Maintenance  on 
angle  valves  is  the  same  as  for  globe  valves. 


WHEEL 
WHEEL  |*UT 
STEM  „ 
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Figure  11.   Angle  Valve.  * 
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Figure  12.   Check  Valve. 
— O — jBl. 


Check  Valves 

A  check  valve,  as  illustrated  in  figure 
12;  is  used  when  it  is  necessary  to  control 
theJflow  in  one  direction  only.   Fluid  flow- 
ing in  the  proper  direction  keeps  the  valves 
open  and  reversing  the  flow  closes  them 
automatically,-  as  shown  in  figures  13  and 
14.   For  installation  purposes,  most  check 
valves  are  marked  to  indicate  the  inlet  open- 
ing or  direction  of  flow.   There  are  two 
basic  types  of  check  valves  (1)  swing  check 
valves,  and  (2)  lift  check  valves.  Each  type 
has  several  variations  that  make  them  suit- 
able for  specific  plumbing  installations.  A 
7  swing  check  valve  should  be  used  in  conjunc- 
tion with  a  gate  valve  and  a  lift  check  valve 
with  a,glo6e  valve.     >        .  * 

•  Swing  check  valves  contain  a  hinged 
disc  which  seats  against  a  machined  seat 
in  the  tilted  bridge  wall  dgening  of  the 
valve  body,  as  shown  in  figure  13,  The. 
disc  swings  freely  on  its  hinge  pin  in  an 
arc  from  a  fully  closed  position  to  one 
parallel  with  the  flow.   The  fluid  or  gas 
in  the  pipeline  enters  below  the  disc. 
Line  pressure-overcomes  the  weight  of  . 
the  disc  and  raises  it,  permitting  a  con- 
tinuous flow.  If  the  flow  is  reversed  or 
back  pressure  builds  up,  this  pressure  is 
exerted  against  the  disc,  forcing  it  to  close 
and  stop  the  flow. 

Lift  check  valves  ponjtain  a  disc  which 
seats  on  a  horizontal^  idge  wall  in  the  . 
valve' body,  as  shown  in  figure  14.  The 
disc  is  raised  from  its  seat  by  the  pressure 
of  the  fluid  flow  and  moves  vertically  to* 

open.   To  insure  proper  seating  and  rising,  the  disc  is  provided  with  short  guidtes, 
which  are  usually  above  and  below  the  disc.   The  valve  is  closed  by  backflow,  or  by 
gravity  when  there  is  no  flow^ 

Check  valve  leaks  occur  due  to  sticking  parts  or  pitted  valve  seats.   To  operate 
properly  the  valve  disc  must  fit  firmly  in  its  seat.   Valve  seats  can  be  reground  with 
a  reseating  tool  or  by  lapping. 


Figure  13.   Swing  Check  Valve  with 
Brass  Disc. 


Figure  14.   Lift^Check  Valve 
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Plug  Valves 

» 

Plug  valves  have  a  circular,  tapered, 
-  ground  plug  fitting,  a  tapered  hole  or  seat, 
as  shown  in  figure  15.  An  opening  through 
the  plug  permits  the  passage  of  fluid  through 
the  valve  when  the  opening  is  aligned  with 
the  pipeline.  Plug  valves  may  be  completely 
and  quickly  opened  by  a  one-quarter  tui«n  of 
the  handle  and  do  not  have  soft  packing  which 
tends  to  wear. 

Leaks  in  plug  values  can  usually  be 
corrected  by  tightening  the  bottom  nut  if 
a  leak  occurs  on  the^ritside,  or  by  clean- 
v  tag  and.  adding  a  special  lubricant  if  a' leak 
occurs  on' the  inside.  • 
*\ 

Compressfoh  faucets 
%  i 
A  compression  faucet  is  one  in  which 
the  flow  of  water  is  controlled  by  a  washer 
which  ia  compressed  against  a  seat  by 
turning,  a  threaded  spindle  to  which  the 
washer  is  attached.  There  are  two  types 
Of  compression  faucets.  In  one  type,  the 
body  of  the  faucet  is  threaded  to  receive 
a5threaded  stem  that  carries  jthe  vafc&er * 
to  the  seSt;  in  the  second  type,  the  threaded 
stem  actuates  a  square  plug  which  moves 
vertically  inside  a  body  squared  to  match  > 
the  plug.  The  faucets,  shown  in  figures 
16  and  17,  are  typical  compression 
faucefis^  ' 


Figure  15.  Plug  Valve 
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Figure  16.  Cros?  Section  of  a  Typical 
Compression  Faucet 
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HANDLE  -s 


Leaks  are  the  major  maintenance  .prob- 
lems of  faucets  and  are  usually  caused  by 

insufficient  packing  around  the  faucet  stem 

or  by  improper  seating  of  the  washer  on 

the  valve  seat  Continual  leaking  of  water 

after  a  faucet  has  been  closed  tightly  by 

hand  usually  indicates  a  worn  washer.  To 

repair  the  faucet,  remove  the  screw  -in  the 

center  of  the  washer  at  the  end  of  the  stem 
and  remove.. and  replace  the  washer.  Be 
sure  you  use  the  proper  type  of  washer,  be- 
cause washers  for  hot  water  service  are 
usually  made  of  a  different  material  from 
washers  for  cold  water  service.  If  the 
surface  of  the  faucet,  seat  which  the  washer  compresses  against  is- rough  or  damaged, 
the  seat  must  be  repaired  with  a  resektfog  kit  or  the  complete  faucet  must  be  removed 
and  replaced.   %  ) 


Figure  17.  Cross  Section  of  a  Typical 
Lavatory  Faucet 


REFACING  AND  RESEATING  TOOLS 


Refacing  and  reseating  tools  are  used 
to  repair  valve  seats  on  nearly  all  types 
of  valves,  as  shown  in  figure  18. 

The  tools  act  as  a  rotany  file  which 
machines  the  seat  so  that  the  washer  or 
disc  will  fit  properly  when  the  valve  is 
closed.  Many  attachments  are  available 
to  fit  various  sizes  an(d  types-  of  valves. 


HANO  WHEEL 


CONE 
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SUMMARY 
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Figure  18.  Reseating  Tool 


Valves  are  used  to  control  the  flow  ot  gases  and  liquids.  There  are  various  types 
of  valves  such  as  the -gate,  globe!,  plug,  check,  flush,  mixing,  etc.  >  Gate  valves  are 
used  for  services  where  they  ar^  kept  eitherfully  open  or  fully  closed.  Globe  valves 
are  used  to  throttle  the  flow*  Check  valves  allow  the  flow  tn'one  direction  only. 
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1.  What  is  the  advantage  of  valves  with  nonrising  stems  over  valves  with  rising  stems? 

2.  Where  are  gate  valves  used? 

3.  What  is  the  main-  advantage  of  gate  valves  ?    v  ^ 

4.  Where  are  globe  valves  used? 

5.  What  is  the  main  disadvantage  of  using  globe  valves  instead  of  gate  valves? 

6.  What  is  the  main  advantage  of  the  wide  area  qf  seating  contact  that  is  provided  by 
the  tapered  plug  on  a  globe  valve  that  has  a  plug  type  disc  ?    '  • 

7.  What  is  mema^advantage  of  the  relatively  narrow  contact  area  between  the  disc 
and  valve  *feat  Ontft  globe  valve  that  has  a  conventional  type  disc  ? 

8.  What  is  tjie^main  a^fintage  of  the  composition  disc  type  globe  valve?' 

9.  If  a  globe  Vsbs$&lve  leaks  around  the  stem,  what  maintenance  sheuld  be 
performed?  . 

10.    What  should  be  done  when  valve  seat  leaks  are  found  in  the  plug  type  or  conventional 
disc  type  globe  valve  ? 

^  v^5ves3?OUld  te  d°ne  *  ValVe  S6ai  leakS       f°"nd  ta  comP°sition  disc  *ype  globe 

12.  Name  the  main  purpose  of  angle  valves/  f 

13.  Maintenance  on  an  angle  valve  is  the  same  as  maintenance  on  what  other  type  o'f  valve  ? 

14.  Explain  the  purpose  of  a  check  valve, 

15.  Name  two  types  of  check  valves, 

16.  Swing  check  valves  should  be  used  in  conjunctiomwith  valves. 

>  1  1  

17.  Lift  check  valves  should  be  used  in  conjunction  with   .  valves. 

18.  How  far'  must* the  handle  be  turned  to  completely  open  a  plug  type  valve  ? 

19.  How  are  external1  leaks  on  plug, type  valves  corrected? 

20.  Ho^are  internal  leaks  on  plug  type  valves  corrected? 

21.  What  is  the  most  probable  cause  of  leaks  out  of  the  spout  of  a  compression  faucet? 

22.  Name  the  tool  that  is  used  to  reface  the  seat  of  a  compression  faucet. 
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SG  3ABR55235-V-3 
MAINTENANCE  OF  SEWERS  AND  GREASE  TRAPS 

OBJECTIVE 

The  purpose  of  this  study  guide  is  to  furnish  introductory  information  concerning  'the 
inspection,  maintenance  and  repair  of  main  sewer,  building  sewers,  drain  systems  and 
grease  traps.  J 

INTRODUCTION 

►  » 

Like  water  systems,  waste  and  drain  systems  must  be  inspected  constantly  to  insure 
continued  satisfactory  service.  Small  discrepancies,  if  corrected,  will  prevent  major 
system  failures  laten  When  a  failure  occurs,  however,  its  cause  must  be  determined 
and  corrected.  ? 


INFORMATION 

MAINTENANCE  OF  EXTERIOR  SEWERS  *\ 

Locating  Buried  Pipe 

Main  sewer  systems  must  be  inspected  periodically  for  condition  and  operation 
Locating  the  sewer  pipe  is  an  operation  accomplished  for  inspection  as  well  as  later 
maintenance  and  repair. 

Visual  sighting  between  manhole  for  the  most  part  is  a  reliable  method  of  locating  % 
buried  sewer  mains.  Obstruction  may  prevent  visual  sighting.  Maps  must  be  consulted 
in  such  cases  to  determine  pipe  location.   •  *  "  , 

^,  :         '  -  '  \  •       •  ■  * 

This  is  especially  important  if  repair  is  required.  Other  piping  systems  may  cross  ' 

toe  sewerline  or  nm  parallel  nearby.  The  map  generally  has  a  legend  which  identifies 

the.  symbols  used  for  each  piping  system. 


\ 

Electrical  instruments  are  sometimes  used  to  locate  buried  sewer  pipe.  One  instru- 
ment may  detect  pipe  by  magnetism. .  Such  instruments  are  reliable  only  when  sewer- 
lines  are  of  a  metallic  composition  and  no  other  piping  systems  are  nearby.  ^ 

Sound  detecting  instruments  can"  be  used  to  locate  buried  pipe  that  conveys  liquids. 
Sound  detection  instruments  operate  on  the  principle  of  listening  to  liquids  moving 
through  thp  pipe.  Sound  detection  instruments  are  reliability  when  no  other  piping 
conveying  liquids  is  nearby. 

Probing  for  the  exact  location  of  buried  pipe  is  probably  the  most  reliable  method. 
Not  only  its  location,  but  depth  can  be  determined,  see  figure  19. 


C.  SOUNO  DETECTOR 


Figure  19. 
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./inspecting  Main, Sewers 


Sewer  mains  are  constructed  with  manholes  which  are  provided  at  intervals  of  300 
feet  These  are  used  to  gain  entrance  to  a  sewer  main.  Manholes  are  usually  located 
in  the  center  of  a  street  and  covered  with  a  round  iron  door.  .All  the  work  done  when 
cleaning  or  repairing  a  main  sewer  is  done  through  a  manhole.   Before  entering  a  man- 
hole remove  the  cover  and  allow  the  sewer  gas  to  escape.  This  gas  is  dangerous  if 
ignited  and  will  burn  or  explode  causing  injury  to  personnel.  Breathing  the  gas  is  also 
dangerous  to  personnel.  - 

CAUTION:  Never  enter  a  sewer  manhole  without  someone  standing  by  to  go  • 
for  help  in  case  the  one  entering  the  manhole  is  overcome  with 
gas.  A  rope  tied  around  ,}he  body  and  under  the  arms  of  the  man 
entering  the  manhole  is  recommended  so  that  he  may  be  pulled 
out  if  he  is  overcome  by  gas. 

After  it  has  been  determined  that  the. sewer  is  safe,  inspection  and  maintenance 
operations  may  begin. 
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t' Inspection  of  a  Main  Sewer  * 

Obstructions  in  the  main  sewer  can  be  detected  by  observing  flow  at  manholes. 
Checking  for  obstructions  between  manholes  can  be  done  by  performing  the  following 
steps:^ 

1.  Plug  .off  section  of  sewer  main  at  manholes  with  sandbags  or  pneumatic  ball. 

2.  Fill  section  of  sewer  line  and  manhole  with  water. 

3.  Remove  plug  and  observe  rate  of  flow  at  next  manhole.   Slow  rate  of  flow 

at  the  next  manhole  indicates  an  obstruction  in  the  line  between  the  two  man- 
holes. Fast  rate  of  flow^at  the  next  manhole-  indicates  no  obstruction  in  the- 
line  between  the  two  manholes.  ^ 

Another  way  of  detecting  restrictions  between  manholes  is  by  comparing  the  level 
of  sewage  atone  manhole  with  the  level  of  sewage  at  the  next  manhole  downstream  If 
"  the  level  of  sewage  at  .the  upstream  manhole  is  greater  than  the  level  of  sewage  at  the 
downstream  manhole  then  there  is  restriction  in  the  line  between  the  two  manholes 
provided  the  line  irtbe  same  size. 

Maintenance  of  Main  Sewer 

Once  the  restriction  is  located  it  is  removed  by  a  power -driven  sewer  auger 
as  shown  in  figure  20.  The  auger  consists  of  a  J  -  tube,  rod,  rodding  heads  a' 
gasoline  engine  arid  trailer.  ' 

Ti!f  J"  tXi)e  H wed  38  a         when  insertine  the  cable  into  the  sewer  main. 
The  rod  is  extended  to  the/obstruction.  The  rodding  head,  depending  on  type,is  used 
to  punch  or  cut  through  the  obstruction  permitting  water  to  flow  downstream.  The 
obstruction  could  also.be  entangled  in  the  auger  head  permitting  the  obstruction  to  be 
withdrawn  from  the  sewer  pipe. 


Figure  20.  Power -Driven  Sewer  Auger  with  Attachments 
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Rodding  a  main,  %s  shown  in  figure  21,  is  only  temporary  and  will  have  tp  be 
accomplished  where  tree  roots  are  a  problem.  Treating  the  sewer  with  chemicals 
.  often  lengthens  periods  between  'rodding.  * 

A  word  of  caution'when  performing  inspection  and  maintenance  on  main  sewers. 
. Sewer  gases  are  highly  flammable  and  toxic.  Even  though  manhole  covers  provide 
some  venting,  gases  will  continue  to  be' emitted  from  the  sewer  mains.  If  work  is.to 
be  performed  inside  the  manhole  the  worker  should  be  wearing  a  portable  respirator. 
A  rope  should  also  be  attached  to  his  waist  and  monitored  by  a  fellow  worker  topside. 
If  repair  to  the  main  itself  is  required,  additional  safety  precautions  are  necessary. 
Proper  shoring  ffiethods  must  be  used  to  prevent  cave-ins  When  replacing  sewer  main 
sections.  Tools,  equipment  and  piping  are  heavy  and  must  be  handled  correctly  to 
prevent  personnel  injury. 


6       Figure  21.  Using  Power-Driven  Sewer  Auger 

atAmTprfAfrCE  OF  BUILDING  SEWER 

The  building  sewer  often  has  the  same  .problems  as  the  main  sewer.  Periodic 
inspection,  however,  is  not  performed.  The  plumber  is  usually  called  after  the 
sewer  is  clogged. 
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Unclogging  Building  Sewer 


The  same  technique  used  in  clearing  the  sewer  main  is  also  used  to  clear  building 
sewer  mains.  Flat  steel  tapes,  as  shown  in  figure  22,  are  inserted  ^through  the  clean-* 
out  plug  to  the  point  of  obstruction.    The  tape  is  used  as  a  battering  ram  to  either 
punch  a  hole  through  «he  obstruction  or  push  it  into  the  sewer  mairi.  ^ 


HANDLE 


Figure  22.  Coiled  Ribbon  Snake 
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INSTALLATION  AND  MAINTENANCE  OF  GREASE  TRAPS 


Removing  grease  from  greasy  wastes  is  essential  to  the  proper  functioning  of  a 
sewer  system  in  large  military  or  commercial  kitchens.  In  such  kitchens,  if  large 
quantities  of  grease  are  allowed  to  pass  into  the  waste  system,  it  will  solidify  and  clog 
the  waste  pipes.  To  prevent  this  condition  some  means  must  be  used  to  collect  the 
grease  before  it  enters  the  waste  system.  Grease  traps  are  used  for  this  purpose. 


is  drawn  frpm  the  bottom  of  the  trap 
and  passed  into  the  sanitary  sewer 

system.    From  a  study  of  figure  23,  Figure  23.  A  Typical  Grease  Trap 

it  can  be  seen  that  the  unit  is  only  as  , 
efficient  as  the  service  which  it  receives.    In  a  Very  short  period  of  time  the  greasy 
trap  fills  and  ceases  to  removfe  grease.  When  this  happens,  the  unit  must  be  cleaned. 

Installation  of  Grease  Traps 

9 

A  grease  trap  should  be  installed  as  close  to  its  fixture  as  possible,  preferably  , 
in  a  location  where  the  odor  will  not  get  into  the  kitchen  when  it  is  opened  to  be  cleaned. 
The  ideal  place  is  outside  the  building.  Since  grease  traps  must  be  cleaiied  periodi- 
cally they  must  have  a  removable  cover.  Some  grease  traps  are  connected  to  a  hot 
and  cold  water  supply  for  flushing  after  the  accumulated  grease  has  been  removed. 

Maintenance  of  Grease  Traps 

Periodic  cleaning  is  all  that  is  necessary  for  the  proper  maintenance  of  a  grease 
trap.  To  clean  a  small  grease  trap,  remove  the  cover  and  dip  the  grease  out  of  the 
trap  with  a  ladle.  In  cases  of  sewer  and.waste  stoppages  at  large  military  or  com- 
mercial kitchens,  the  first  step  is  to  see  that  the  grease  traps  are  clear. 

Plumbing  personnel  usuaEy  clean  the  grease  traps  that  are  located  outside  the 
building.  They  normally  use  an  ordinary  perforated  sfcoop  to  skim  the  grease  from 
the  surface  of  the  trap,  and  place  it  in  suitable  containers, for  salvage.  The  next  proce- 
dure is  to  remove  as  much  of  the  putrid  material  as  possible  with  the  same  scoop,  jand 
treat  it  as  refuse  material  to  be  destroyed.  If  necessary,  pump  out  the  liquid  contents 
from  the  traps  every  three  months  and  scrape  all  the  sediment  from  the  sidewalls  and 
bottom.  Finish  the  operation  by  flushing  the  trap  "with  clear  water. 


Construction  and  Operation  of  Grease  Traps 


Grease  traps  may  be  constructed 
of  concrete,  brick  or  metal  in  various 
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MAINTENANCE  OF  BUILDING  DRAINS 


Inspection 


Periodic  inspection  of  interior  piping  systems  preyents  undesirable  conditions 
and  costly  repairs,  •  .      "««*ui«o  _ 

*  •  •  *  * 

Loose,  broken  or  missing  pipe  supports  permit  waste  pipe  to  sag,  causing  undue  ■ 
btress i  on  joints.  Leaks  in  waste  systems  inside  a  building  are  not  acceptable?  Sagging 
pip<E palters  the  pipe  grade  which  in  turn  changes* the  drainage  flow.  Solids  will  settle 
in  the  -low  area  and  eventually  cause  slow  drainage  or  clogging. 

Leaks  caused  by  defective  joints,  pipe,  and  fittings  must  of  course  be  corrected 
for  health  reasons.       ...  # 

H^tHi*  7'?^"^  trains  to  operate  slowly.  Water  may  be  siphoned 

I      J \tTaF- 1"6  t0,  vent*stoW*&-    This  allows  sewer  odors  and  gases  to  be  vented 
through  the  fixture  drain... Vents  may  be  clogged  from  debris  backed  up  from  a  previous 
hne  clogging.  Birds  attempting  to  nest  in  the  roof  outlet  may  also  cause  poor  vehting. 
The  vent  pipe  itself  may  have  been  damaged  to  restrict  its  venting  capability. 

Maintenance  andvRepair  °  * 

Sink,  lavatory  urinal,  bathtub,  shower,  floor  and  utility  drains  as  well  as  the 
JE5L?5?*  T      V^V?  hnt'  hair'  fats'  f00d  P««cles,  and  other  objects  being 
P^fn lmW"  \,?m;  LlDt' Similar  materi^  may  get  caught  in  strainers  or 
even  settle  m  the  traps    Fats  congeal  and  in  time  may  reduce  the  nipe  size.  .Objects 
of  metal  plastic,  and  cloth  may  become  wedged  in  the  system  piping.  All  have  to  be 
removed  to  maintain  system  operation. 

«n«^w*UUm,  plUn*f ri  Z8/Sh<mn  in  f  1«ure  24»  Wlied  to  the  fixture  drain  is  often 
fn?n,  ml    *ifruh!,?raln*  Jhe  cup  *  centered  °ver  the  drain.  Alternate  pushing 
and  pulling  of  the  handle  creates  alternate  pressure  and  suction  cycles.  The  obstruction 
is  worked,  loose  and  flushed  down  the  drain.     -  .  . 


HANDLE 


CUP 


f   Figure  24.  Vacuum  Plunger  f 
(Screw  Handle) 


Figure  2$.  Force  Cup 


21 


The  vacuum  plunger  is  designed/to  clear  drains  of  fixtures  such  as  kitchen  sinks, 
lavatories,  and  bathtubs.   Thfcse  fixtures  have  flat  areas  in  the, bottom  around  the  drain. 

A  similar  tool  called  a  force  cup,  see  figure  25,  is  used  on  fixtu^es^such  as-water 
closet  bowls  and  wall-hung  urtnals  thaf  haye  integral  traps.  The?e  fixtures  have  cone- 
shaped  bottoms  that  enable  the  force  cup  plynger  to  be  more  effective  than  the  vacuum 
*-^>itmge£,  To  achieve  the  best  results  wfth  a  force  cup,  insert  it  down  into  Jthe  outlet  of  ' 
the^ixture  with  thtf  fixture  filled  with  waier  as  near  the  top  as  possible.  Alternate 
flushing  arid  pulling:  strokes  orthe  handle  should  work  the  obstruction  loose  and  flush  it 
down  the  drain.  Do  not  use  this  method  of  clearing  a  stoppage  when.it  is  suspected  that 
a  large  or  irregular- shaped  object  is  the  cause  of  the  steppage.  Forcing  such  an  object 
in^o  the  sewer  may  cause  an  underground  stoppage  which  could  be  more  difficult  to 
clear  than  the  stoppage  of  the  fixture.  *  , 

The  closet  auger, shown  in  figure  26,may  be  use^  if  the  obstruction  cannot  ^forced  - 
through  the  trap  by  plunging.  Insert  the  end  of  the  flexible  cable  in  the  trap,  forcing  it 
through  the  trap  while  rotating  the  handle,  see  figure  26/  Rotate  the  Handle  continuously 
until  the  auger  reaches  the  obstruction  and  then  turn  the  handle  slowly  until  the  obstruc- 
tion is  caught  on  the  coiled  hook  of  the  auger.  Continue  rotating  the  handle  in  the  same 
direction  (clockwise)  and  slowly  ^withdraw  the  auger  from  the  bowl,  removing  the 
*  obstructing  object  if  possible  rather  than  forcing  it  through  to  the  soil^piping. 

If  the  obstruction  cannot  be  removed  from  the  water  closet  trap  with  the  force  cup 
or  the  closet  auger,  the  closet  bowl  must  be  removed  and  the  obstruction  forced  out 
from  the  other  end  of  the  trap.  ■  ' 


Figure  26.  Using  a  closet  auger  to^lear 
a  water  closet  trap.  * 


HANDLE 


CONTAINER 


*  SNAKE  ( 


iFJgure  27,  Sir  e  4^ser 
Opening  Clogged  Jraps 


0>  .CLEAN  OUT 
&  PLUG 


Figure  £8.  Removing  Stoppage.; fr op  a  Pipe 

*  <,  *         *  - 

A  sink  auger,  shown  in  figure  27,  may  be 
used  when  the  vacuum  plunger  or  forde  cvup* 
is  unsuccessful.  -Some  types  of.  augers'  are 
hand  operated  while  others  are  operated  by  . 
attaching  a  small  drill  motor.'    "  ■  .  ■    v  ' 


,  .    m  -j-e.  •  Flush  the  trap  with  hot  wlter  hefore  you'  r^Dlace  tte  eleariniit  . 

tl?at  d0  nof  ^  l cleanout  plug   a  Uftle    *S8S to$?&^ 

°rSink  Sna|ceS  31:6  required  t0  renjSve  Uie  more.  jS&nri&.. 
^  0*erati01>s  fail>  may  haveto  rembve.theSSnd^  " 
reverse-flush  it  with  water  to  remove  the  stoppage.  '  ^  V .  ;  /  ; 


Figure  2S.  Using  Sink  Auger 


SINK' 


DRAIN 


3',v 


igure  30.\^^g ^Chemici^  v. 
'  Into  a  Waste  Piper;;; ;. j .."  •/•  1.  <; 

Some  drain  .stdj^ter^y;*e^ulre: .  "  *" 
•  r  emoval  of  the  fixture  ffap^n  ord#r  to,  ' 
get  at  the  obstruction;  figu>'£ '  \, 


A  caustic  agent,  shown  in  figure  30,  is  sometimes  used  to  unclog  drains 
*  -  W  Ptcaustic  agents  ifMiot  generally  recommended.  They-can '  - 

fXf  *ftnaK ™H5st<>Pl«ges^  as  a^temporary  rapair.measure,.  and  where  other 
-  clekfiing  methods  will  not  work*  •  1        ,       •      >    ?  <  ^  / 

•  • 

CAUTION':  Since  these  dr£n  cleaning  chemicals  are  extremely  caustic, 
-  they  must  be  handled  with  care  to  avoid  getting  the  solutions  your  hands, 

arms  and  face.  Also  avoid  splashing  the  chemical  on  clothes,  wood, 
\-  painted  surfaces  or  aluminum.    If  this  happens  accidentally,  flush  the 

affected  part  with  cold  waterpthen  immediately  apply  vinegar  and  finally  - 

rinse  with  cold  water.  -  ^ 

«         *  ** 

"A  chentfgjihcleaner  should  not  be  used  in  drain  pipes  that  are  completely  clogged. 
It  is  necessary  to  have  a  slight  flow  to  carry  the  chemical  down  to  the  point  of  obstruc- 
tion since  it  must  be  in  contaet  with  the  stoppage  to  be  effective.  Pouring  the  chemical 
into  a  sink.drain  merely  lets  most  of  it  settle  in  the  trap.  The  best  method  is^to  re- 
move the  trap  and  insert  the  chemical  in  the  pipe  beyond  the  trap.* 

SUMMARY 

The  drainage  system  consists  of  all  the  pipe  and  fittings  required  to  carry  waste, 
sewage,  or  other  drainage  from  the  building  to  the  street  sewer  or  other  place  of 
disposal.  • 

,    Som  Af  the  chief  causes  of  sewage  stoppages  are  grease,  lint,  hair,"  cigairette 
/butts,  chewing  gum,  and  tree  roots.  All  of  these  materials  cause  the^plumber  much 
trouble  in  trying  to  keep  the  drainage  systems  cpen.  _  ^ 

There  are  several  methods  used  to  open,  clogged  drains,  such  as  chemical  cleaners 
force  cups,  and,  snakes.  Chemicals  will  often  openthe'drain  and  remove  grease  from 
the  system.  A  force  cup  will  open  the  drain  or  trap  if  the^sioppage  is  not  too  solid.  If 
the  chemical  or  force  cup  fcilsy.  then  a  snake  and  hot  water  should  be  tried. 

Chemical,  cleaners  which  are  used  to  open  clogged. drains  inySMae  handled  with  care 
to  avoid  getting  the  solution  on  the  hands,  arms,  and  face.  If  you  Accidentally  get  a 
chemical  on  the  skin,  immediately  wash  the  affected  part  with  cold  water.  Then 
apply  vinegar  to  the  skin  and  finally  rinse  it  with  cold  water. ,  ? 

Traps  fitted  with.cleanouts  are  the  easiest  to  open.  Traps  that  do  not  have 
cleahouts  must  be  opened  with  chemicais,  force  cips,  or  sink  snakes. 

*  *  • 

Snakes  and  other  equipment  used  for  Opening  the  drainage  system  should  be 
cleaned  after  each  use  for  sanitary  precautions  as  well  as  protecting  the  equipment. 
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QUESTIONS     ,  ^ 

*  1.    Whit  methods  are  used  to  locate  sewer  mains? 

•      •  • 

2.    What  are  the  hazards  of  working  in  a :  manhole? 

Z.    What  precautions  are  necessary  when  wdrJdng  in  manholes  ? 

4.  What  safety  precautions  are  required  when  replacing  segments  of  main 
Sewer  piping? 

*  < 

5.  What  should  a  plumber  look  for  when  inspecting  Interior  waste  system  for 
condition  and  operation? 

6.  What  are  some  of  the  causes  "for  unsatisfactory  drain  system  operation? 

7.  How  is  grease  removed  from  waste  water  ? 

8.  Why  should  the  tools  and  equipment  that  have  been  used  to  clear  a  sewer  be 
thoroughly  cleaned  after  use? 

9.  List  three  methods  of  cleaning  an  obstruction  from  a  lavatory  drain  and  trap. 

10.    The  drain  is  cleared  of  obstruction  but  drainage  is  still  unsatisfactory.  What 
is  a  possible  cause  ? 

REFERENCES  / 

1.  AFM  85-20,  Plumbing  , 

2 .  National  Plumbing  Code 

3.  AFR  127-101,  Ground  Accident  Prevention  Handbook 
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^  SG  3ABR55235-V-4 
,  EMERGENCY  MAINTENANCE  OF  EXTERIOR  PIPING  *\ 

OBJECTIVE  .    .  ' 

To  help  you  better  understand  factors  governing  emergency  water  main  repairing, 
and  the  procedures  to  foilowwhen  laying  a  temporary  waterline. 

INTRODUCTION 

i 

'  Breaks  in  water  mains  must  be  repaired  as  rapidly  as  possible  to  prevent  unneces- 
sary loss  of  water  and  to  keep  out-of -service  periods  in  the  affected  areas  to  a  minimum. 
Personnel  must  be  trained  and  repair  plans  must  be  made  in  advance  for  prompt  repair 
work*  Digging  tools,  trench-shoring  material,  and  a  self -priming  centrifugal  portable 
puihp*shculd  be  readily  available  at  all  times.  Adequate  pipe  repair  supplies  and  ma- 
terials should  be  kept  on  hand. 


INFORMATION 


FABRICATING  TEMPORARY  WATER  MAINS 

In  emergencies,  any  materials  available  may  be  used  to  construct  temporary  water 
mains.   For  example,  galvanized  ^ron  pipe  isf  normally  used  for  lines  up  to  1  1/2  or  2 
inches  in  diameter,  whereae,  cast-iron  pipe  may  also  be  used*   The  size  of  the  main 
determines,  to  spme  extent,  the  type  of  pipe  to  be  used.  A  mechanical  type  compres- 
sion sleeve  coupling  can  be  used  to  assemble  glavanized  or  cast-iron  pipe  sections  in 
.  Jess  time  than  would  be  required  for  conventional  threaded  joints.     .  % 
» 

The  repair  of  broken  lines  is  one  of  the  most  frequent  jobs  in  a  distribution  system. 
Many  of  these  are  emergency  jobs  and  must  be  done  regardless  of  the  time  of  day  or 
weather  conditions,  the  equipment  necessary  to  make  line  repairs  should  be  kept  read- 
ily accessible,  and  an  ample  supply  of  einergehcy  repair  parts  should  be  available  at 
all  times.  Emergency  clamps  and  sleeves  for  all  sizes  of  pipe  in  the  system  should  be 
available.  Records' of /valve  locations  should  be  kept  for  handy  reference.  This  will 
enable  the  men  to  shut  off  the  area' in  which  fee  repair  is  to  be  made  quickly. 

Temporary  water  mains  are  usually  installed  on  top  of  the  ground  unless  they  are 
exposed  to  freezing;  weather.  Portions  of  a  main  may  be  buried  underground  at  street 
crossings  or  in  areas  where  damage  to  the  main  might  occur.  Compression  couplings 
are  used  on  steel  pipes  when  speed  of  installation  is  necessary  and  when  the  main  will 
*Ue  in  use  for  only  a  short  period  of  time.  Mains  which  must  handle  high  water  pressures 
must  be  secured  at  intervals  along  the  .run  of  the  line,  and  at  all  turns  when  compres- 
sion couplings  are  used.  This  prevents  whipping  of  the  pipe  under  pressure  and  separa- 
tion at  the  couplings. 

i 
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syste^* ' £LTTl%e8?f  I**?*  Can  *  used  for  temporary  fabrication  of  piping 
Sndin?™  tot  £Ll  J  \ Plas?°'  h08e'  md  aIumlnu^  The  connections  can  vary  de? 
pending  on  the  types  of  pipe.  In  an  emergency  situation,  steel  pipe  can- be  «SP„werf 
using  screwed,  grooved,  compression  connections.  P  P^  assembled 

Grooved  Joints  / 

f 

r1(.h,!S!nUSl?f  ^  ^ctu%couplings,  all  pipe  ends  must  be  grooved  io  accept  the 
victualic  coupling..  No  reep&rcement  of  the  pipe  ends  is  required  P 

iSfJK?*1?  ^M1*8  ^  parts:  a-single  gasket,  two  housing  clamps  plus 
bolts4and  ^AiJj .figure  31.  These  clamps  are  entirely  se^ceSd^er 
p/are  grooved  by  using  a  grooving  tool. 


UPPER  WING 
EXTENSION 


RETAINING 
NUT 


two  bolts4and  nutei 
the  pipe  ends  whi 


RUBBER  GASKET 

i 

LOWER 
HOUSING 


HOUSING 
BOLT* 


Figure  31.  Groove!  Pipe  and  Mechanical  Groove  Coupling 
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%To  use  the.  grooving  tool,  dhown  in  figire  32,  slide  it  over  the  pipe  end  until  it  is 
against  the  pipe  stop  of  the  front  of  the  tool,  then  handtighten  the  clamping  screw. 
Thus,  the  grooving  knife  is  automatically  positioned,  and  the  knife  is  put  in  spring  fed 
cutting  tension  by  simply  loosening  the  wing  haihtte.  Stroke  the  ratchet  handle  and  when 
proper  groovejdeptftis  reached,  the  grooving  knUfe  automatically  disengages  and  the  tool 
spins  freely.  Grooving  tools  sire  simple  to  operatesand  cut  accurate  grooves  with  little 
effort  .  V        .  • 


HANOI* 


cum* 


STO* 


Figure  32.   Pipe  Grooving  Tool 

The  coupling  engages  the  adjacent  pipe  grooves  around  their  entire  circumference 
and  securely  locks  the  pipes  together  in  a  positive  yet  flexible  grip  allowing  for  up  to 
3  of  angular  deflection  and  1/4"  linear  movement,  as  shown  in  figure  33.  The  housing 
maintains  the  sealing  position  of  fee  O-shaped  gasket  and,  at  the  same  time,  provides 
a  strongs  metal  backup  for  fee  gasket. 
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1/4  NOMINAL 
77  SEPARATION 


3£ 


— — — t\\  '2f  NOMINAL 
flQE^-^"^  DEFLECTION 


CAPABILITY 

Figure  33,  Details  of  Semirigid  Plastic  Pipe 
Compression  Type  Couplings 

Another^ method  of  joining  temporary  water  mains  is  by  using  compression  coup-. 
lings^JIk€se  couplings  usually  rely  upon  compressed  rubber  gaskets  for  sealing  the 
joints.  *  * 
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a«H  i!E?e       f  ^V^es  of  016  compression  coupling  are  as  follows:  (1)  less  skill 
ES^JIR?*9  W         fIeXible  "*  all0WS  greater  deflec«on  in  direction,  (3)  fewer 
£?SiSfi(4)  f^Verali<I0St-  °ne  aisadva*tage  on  some  compression  couples  is 

?>        USf  ^ tlghten      j0int   The  use     9^ion         which  are 
more  resistant  to  corrosion  has  somewhat  alleviated  this  trouble. 


END 
NUT 


RETAINER  GASKET 


COUPLING 
BODY 


PIPE 


Figure  34  $hows  a  compression  coupling 
and  illustrates  the  different  parts^of  the  - 
coupling.  Notice  how  the  end  nut  compresses 
the  gasket  between  the  retainer,  the  pipe,  and 
the  coupling  body. 

Water  mains,  which  are  three  inches  in 
diameter  or  above,  m&y  be  constructed 
'either  of  steel  or  asbestos  pipe.  A  large 
main  is  more  difficult  to  install  because  of 
problems  involved  in  handling  the  pipe  and 
fittings.  Asbestos  pipe  should  be  used  when 
available  because  it  weighs  much  less  than 
comparable  sizes  of  steel  pipe.  A  compres- 
sion coupling  for  use  on  larger  sizes  of  steel  pipe  is  shown  in  figure  35.  This  coupling 
has  compression  rings  on  each  end  of  the  center  ring  which  are  sealed  against  the  gas- 
kets by  tightening  the  bolts.  5 


Figure  34.   A  Compression  Coupling 
for  Small  Size  Pipe 


FLARE  MIDDLE  RING 


FOLLOWER 


TRACK  HEAD     |        ROLLED  THREADS 
SHANK 


GASKET 

FOLLOWER  FOLLOWER 

Figure  35.  A  Compression  Coupling  for  Large  Size  Pipe 
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When  Installing  lines  using  compression  couplings,  be  sure  to  secure  the  pipe  so 
that  pressure  will  not  force  the  joint  apart  * 

/.  -  "REPAIRING  RUPTURED  WATER  MAINS 

'ft 

When  you  receive  a  call  informing  you  'that  a  water  main  Is  ruptured,  speed  in  re- 
pairing the  line  is  an  important  factor.  You  should  be  familiar  with  the  water  distribu- 
tion^ maps  sothat  you  tan  turri;off  the  wa^pr  as  quickly  as  possible.  You  should  also 
have  the  proper  repair  materials  on  hand. 

One  important  item  you  should  remember  is  while  the  water  is  off,  you  have  an 
area  on  the.  base  that  is  vulnerable  to  lack  of  water  in  the  event  of  a  fire. 

A  base  can  have  several  types  of  piping,  such  as  cast  iron,  asbestos  cement, 
reinforced  concrete,  steei,  etc.  Figure  36  illustrates  some  of  the  types  of  breaks  that 
you  may  find  in  mains  and  the  methods  of  repairing  them. 


To  rmpalr  leaks  In  To  stop  Imaks  through 
bmlhand-splgot  faints    thrmads  of  screw  collars 


AOJUSTAtU  MLt-JOlNT  ClAMfS 


COUAt  ClAMW 


7©  stop  leaks  through 
screw  fittings 


3CMW  HTTINO  CUMK 


To  rmpalr  pit  holms 
and  small  splits 


■AND  AND  SAOOU  OA  MM 


SUMMARY 


To  repair 
longitudinal  splits 


To  rmpalr  asbestos* 
cement  &  cast 'Iron  pipe 


SWT  HFAIft  CUMWf 

Figure  36. 


Temporary  water  mains  are  usually  constructed  during  times  of  emergency  to 
supply  water  until  the  regular  system  can  be  made  operative.  These  mains  are  usually 
assembled  on  top  of  the  ground,  from  steel,  plastic,  or  asbestos  pipe,  using  compres- 
sion type  couplings  for  ease  and  speed  in  construction.  .No  special  tools  arfe  required 
for  cutting  the  pipe  as  is  the  case  for  iron  or  steel  pipes.   Asbestos  pipe  can  be  cut 
with  a  handsaw.   The  pipes  do  not  require  threading  when  compression  couplings  are 
used  but  the  lines  must  be  anchored  or  secured  to  prevent  separation  at  the  joints  when 
the  lines  are  laid  above  ground.  AU  materials  are  salvaged  for  reuse  when  taking  up  a 
temporary  water  main.  * 
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.  -1.    What  is  the  purpose  of  a  temporary  water  main? 

2.    -What  tool  would  you  use  to  cut  cement  asbestos  pipe  ?  ' 
*  ^^-^nd lines,  using^compression-type  couples  be  anchored 

4.  What  is  the  name  of  the  coupling  used  to.connect  plain  end  steel  pipes  ? 

5.  Why  is  a  space  lef  tWeen  the  pipe  ends  when  using  compression-type  couplings  ? 

6.  What  type  of  couplings  are  usually  used  with  temporary  water  mains? 

7.  WhaMdnd  of  pipe  should  be  used  to  construct  temporary  water  mains  ?  ' 
•  8.     Why  are  some  temporary  water  pipes  grooved  on  the.  ends  ? 

9.    How  are  the  grooves  cut  on  temporary  water  main  pipes  ? 
10.    Why  are  temporary  water  mains -installed  above  ground?  Below  ground? 


REFERENCES 


1.  AFM85-20-,  Plumbing 

2.  National  Plumbing  Code 

t 

3.  J  AFM  85-13,  Maintenance- and  Operation  of  Water  Plants  and  Systems 
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FIRE  HYDRANTS  AND  SPRINKLER  SYSTEMS 


OBJECTIVE 

Hie?  purpose  of  this  study  guide  is  to  familiarize  you  with  fire  hydrants  and 
^sprinkler  systems. 

INTRODUCTION  *  #  " 

Adequate  knowledge  of  the  supply  and  distribution  system  for  fire  protection  is 
necessary  for  all  per^nSeTwaserned.  Without  proper  operation  and  maintenance  of 
the  system,  the  entire  effectiveness  for  fire  protection  is  nullified. 

INFORMATION 

FIRE  PROTECTION  SYSTEM^ 

Water  is  the  most  practical  extinguishing 
agent  for  ordinary  structural  f .ires.  It  absorbs 
heat  rapidly  and  with  greater  capacity  than* 
njpst  othfer  agents  used  for  fire  extinguishment 

Exterior  Fire  Protection  System 

Fire  hydrants  are  an  important  part  of 
the  installation  fire  protection  system  and 
must  be  kept  in  good  working  order  at  all  times. 
Hydrants  in  general  are  spaced  within  500  feet 
o£  handings.  Of  course,  in  industrial  areas 
the  distance  might  be  less. 

Fire  Hydrants     -  * 

Fire  hydrants  are  manufactured  in  several 
different  types  and  models.  However,  the  three 
most  important  types  are  the  flush,  traffic,  and 
standard. 

„     The  flush  type,  see  figure  37,  is  normally 
installed  iijt  holes,  below-ground  level,  with 
the  cover  at  ground  level.  This  type  o{  hydrant 
is  ideal  for  areas  where  there  is  he^vy.foot  or 
vehicle  traffic.  It  is  also  used  where  above- 
ground  hydrants  would  distract  from  the  appear- 
ance of  the  \  surroundings.  You  will  find,  these 
hydrants  installed  in  such  areas  as  airports, 
narrow  streets,  and  sidewalks.    . '  ~™ 

^    ,  CNG*122 


Figure  £7.  Flush  Type  Fire  Hydrant. 
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The  traffic  model  fire  hydr&iit,  see  figure 
38,  is  designed  ^breakaway  when  hit  by  a 
vehicle,  .This  feature  minimizes  damage  to 
both  the; vehicle  arid  its  occupants.  This 
hydrant  will  breakaway  without  loss  of  water. 

These  hydrants'have  breakable  bolteand  . 
( breakable coupling  (on;  the  stem),at,th£  ground'  IT 
level.  In.  case  of  a  collision,  the  top.part  of 
the  hydrant  will  breakaway  with  minimum 
damage  to  the  hydrant  or  vehicle.   The  main-  ■ 
water  valve  remains  seated  because  it  is  held 
closed ;py  water  pressure. 


Figure  38.  Traffic  Type  Fire  Hydrant.  . 

A  broken  hydrant  can  be  repaired  easily  and  quickly  by  using  a  safety  flange*  r^air 
kit  See  figure  -39.  tms  kit  consists  of  eight  breakaway  bolts,  a  breakable  coupling 
and  a  standpipe  gaskeft  ^  * 


Q  iiiiiQh 
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Figure  39.  Safety  Flange  Repair  Kit 
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The  standard  type  of  fire  hydrant,  see 
figure  40,  is  similar  to  the  traffic  model  with 
the  exception  of  the  breakaway  feature.  The 
other  component  parts  are  the  same  and  are- 
interchangable. 

Most  fire  hydrants  have  one  pumped 
nozzle  and  two  hose  nozzles.   The  pumper 
nozzle  is  4  inches 'in  diameter  and  the  hose 
nozzles  are  2  1/2  inches.   The  nozzles  should 
face  in  the  direqtion  that  is  the  most  conven- 
ient for  use 


Figure  40,  Standard  Type  Fire  Hydrant 

A  fire  hydrant  is  a  very  simple  fixture.  However,  it  does  consist  of  over  forty 
different  parts.  A  cutaway  fire  hydrant  with  the  name  of  the  parts  is  illustrated  in. 
figure  41. 
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Figure  41 .  Cutaway  Fire  Hydrant. 
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Location  of  Fire  Hydrants  ,  J 

"  -*  ** 

The  locatipn  of  fire  hydrants  is  a  responsibility  of  the  base  Civil  Engineer.  When  / 
selecting  the  location  of  a' fire  hydrant  the  following  factors  are  considered.   m  ' 

i 

\ 

2.  4  At  least  three  feet  from  any  fixed  object  doorway  qr  traffic  lane 

3,  Must  be  readily  accessible 


More  than  two  feet  but  less  than- six  feet  from  a  paved  road- surface  ^ 


4.    Qisjaace  from  other  fire  hydrants 

Installation  of  Fire  Hydrants  ^  *  *  * 

As  a  plumber,  you  may  be  called  upon  to  install  a  fire  hydrant.   During  the  installa- 
tion procedures,,Jh$?pJ&^  should  be  considered. 
^             *  -* 

1.    The  lowest  outlet  should  be  at  least  eighteen  inches  above  the  ground. 


2^  "The  highest  operating  nut  must  be  less  than  48f  inches  above  the  ground, 

3.  The  water  main  feeding  the  hydrant  must  be  six  inches  in  diameter  oj^tetrger. 

4.  ,  £n  isolation  valve  should  be  installed  between  the  water  main  and  the  hydrant^ 

(See  figure  42.)  ; 

"\  *  * 

5/    The  waterline  to  the  hydrant  must  be  burted  deep  enough  to  eliminate  the  possibility- 
of  freezing. 

<^ 

6.    The  hydrant  should  be  set  on  a  concrete  base.  The  base  should  be  at  least  sixteen 
inches  square  and  four  inches  thick. 

CAUTION:  Make  sure  the  drain  hole  is  open.  1 


17s*  The  hydrant  should  be  braced.  (Opposite  the  water  entrance)  This  is  to  kee^the' 
pressure  from  ,TblowingM  the 'hydrant  off  the  pipe.    The  hydrant  can 
braced  by  using  concrete  or  bri^Es  between  the  hydrant  and  solid  grqfhnd. 


3  keet  the* 
be 


8.  If  the  soil  is  sandy  arid  unstable,  attach  the  hydrant  to  the  water  main  with  bridle 
rods  and  clamps. ,  The  rods  should  be  at  least  3/4  inch  diairfeter  and  coated  with 
an  acid-resistant  paint 

9.  After  die  hydrant  has  been  connected,  pack  at  least  seven  cubic  feet  of  crushed 
roc«s  around  the  base  of  the  hydrant.   This  is  to  insure  thorough  draining  6i  the 
hydrant.  *  -s 

10.    The  dirt  should  be  replaced  in  layers  six  inches  thick  or  less.  Each  layer  should 
^  be  tamped  thoroughly  before  adding  the  next  layer.  y 
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Extending  the  Height  of  a  Hydrant  . 

Occasionally,  it  may  become  necessary  to  raise  the  height  of  a  fire  hydrant  This 
can  be  easily  accomplished  by  the  use  of  an  extension  kit  See  figure  43.  The  extension 
kit  consists  of  an  extension  barrel,  an  extension  stem,  and  the  necessary  bolts,  nuts, 
and  gaskets.  The  extension  kits  come  in  six-inch  increments  from  six  inches  to  four 
feet 


CN0H29 


Figure  43.  Hydrant  Extension  Kit 


Repair  and  Maintenance  of  Fire  Hydrants 


V 


Fire  hydrants^are  an  important  part  of  the  base  fire  protection  system  and  must 
be  kept  in  good  working  ojdir^att  times.  Mains  mustbp  located  and  checked  period- 
ically for  leaks.  *  — - 


Modern  hydrants  can  be  maintained  by  replacing  all  working  parts  and  seats  through 
the  top  of  the  hydrant  ^Many  hydrants  require  special  *j|enches  or  fittings  to  withdraw 
thgjpwer  parts.  Proper  tools  should  be  obtained  for  every  type  of  hydrant  on  the  base. 

The  variety  of  makes  and  models  of  fire  hydrants  necessitates  listing  data  for  each 
hydrant  on  the  base.  Most  information  is  cast  on  each  hydrant,  but  descriptive  matter' 
and  operating  and  repair  instructions  should  be  obtained  from  manufacturers  and  filed 
for  reference.  An  indexed  looseleaf  hydrant  record  book  should  be  kept  showing  perti- 
nent physical  data  including  a  sketch  or  drawing  referencing  each  hydrant 
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Inspect  and  Service  • 

Start  inspection  of  the  hydrant  nearest  to  its  source  of  water  supply.   Locate  the 
valves  on  the  hydrant  stub  or  gird  system  so  "they  can  be  shut  off  if  the  hydrant  is  found 
to  be  defective.  Carry  out  valve  inspection  survey.  Replace  lost  caps.  Remove  one 
hydrant  cap  and  replace  with  a  cap  fitted  with  a  pressure  gauge.  Open  the  hycirant 
SLOWLY  until  it  is  wide  open.  ~ 

CHECK  TIGHTNESS  OF  NpZZLES   Inspect  at  each  point  where  nozzles  enter  the 
hydrant  barrel.  Chalk  lead  around  nozzles  when  necessary. 

*  CHECK  FOR  LEAKAGE  IN  TOP  OF  HYDRANT.   If  necessary,  remove  cover, 
tighten  packing  gland,  or  repack. 

CHECK  FOR  LEAKAGE  PAST  GASKETS  UNDER  OTHER  CAPS-   Replace  defective 
gaskets. 

CHECK  FOR  CRACKS  IN  BARREL.  Order  installation  of  new  barrel  or1  hydrant 
when  required, 

LOOK  FOR  LEAKAGE  THROUGH  DRAIN  VALVE.   Valve  should  be  closed  when 
hydrant  is  wide  open.  When  necessary,  replace  drain  valve  facing  or  gasket  if  water 
comes  up-  around  hydrant  when  hydrant  valve  is  wide  open. 

CHECK  STATIC  PRESSURE.  Record  pressure  shown  by  pressure  gauge  reading- 
Close  hydrant  valve. 

•    DETERMINE  RESIDUAL  PRESSURE.   Remove^second  hydrant  cap,  leaving  pressure 
gauge  in  position;  open  hydrant  valve  slowly  until  wide  open;  read  and  record  residual 
pressure  on  gauge  when  hydrant  is  discharging  maximum  stream.   Allow  flushing  to 
continue  until  discharge  is  clean.   CLOSE  HYDRANT  SLOWLY. 

CHECK  ^TJGHTNESSOF  VALVE  AND  SEAT.  Watch  lowering  of  water  level  in 
♦hydrant  after  valve  is  closed.  If  level  does  not  drop,'  listen  with  ear  against  hydrant. 
If  noise  is  heard,  main  hydrant  valve  is  probably  leaking  and  must  be  replaced.  If 
water  is  quiet,  drain  valve  is  fouled  and  must  be  opened.  ^ 

INSPECT  OPERATING  NUT.   Replace  it 
if  it  has  rounded  corners.   Rounded  corners 
are  usually  caused  by  the  use  of  an  improper 
wrench.  Figure  44  illustrates  the  type  of 
wrench  that  should  be  used  when  ppening  and 
closing  fire  hydrants. 

The  operating  wrench,  shown  in  figure  44„ 
fits  the  operating  nut,  holddown  nut,  hose 
nozzle  caps,  pin  type  and  lug  type  hose  coupling. 


Figure  44.   Operating  Wrench. 
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INSPECT  NOZZLE  THREADS.  Replace  fee  nozzle  if  the  threads  are  badly  damaged. 


CHECK  CHAINS.  If*  paint  has  frozen  the  chains  tight  to  the  caps,  chip  Out  the  paint 
and  free  the  chain,  „ 

LUBRICATE  OPERATING  NUT.  Remove  the  Lcrew  In  the  top  erf  the  operating  nut 
and  apply  oil  or  grease  as  recommended  by  the  manufacturer.  If  the  hydrant  does^iot 
operate  freely  after  lubrication,  lubricate  the'packing  and  thrust  collar  by  oiling  the 
joint  between  the  nut  and  collar. 

In  subzero  weather  inspect  the  hydrants  near  each  important  structure  weekly; 
inspect  all  the  other  hydrants  riionthly.  Do  not  flush  the  hydrants  in  subfreezing  weather. 

1.  Place  an  operating  wrench  on  the  nut  and  turn  it  slightly  to  make  sure  it  is  not 
frozen.  If  it  is  frozen,  thaw  it  out  by  applying  heat  with  a  torch. 

2.  Remove  hydrant  cap  and  inspect  for  ice  in  barrel*  If  the  hydrant  contains  ice, 
you  must  thaw  it  out  and  drain  it 

%\ 

Interior  Fire  Protection  Systems  i 

The  requirements  for  proper  lire  protection  on  an  Air  Force  base  consist  of  much  1 
more  than  the  distritxition  of  fire  extinguishers  throughout  buildings  and  the  moving  of 
a  few  f iretrucks.  You  will  also  find  fire  sprinkler  systems  inside  many  of  the  buildings 
on  a  base.  A  sprinkler  system  automatically  spreads  water  over  a  burning  part  or 
floor  areas  iii  a  iwilding.  It  will  extinguish  the  fire  completely  or  hold  it  in  check  until 
the  fire  department  arrives.  These  systems  are  automatically  put  into  operation  by 
the  breaking  of  fusible  links  or  the  contact  of  heat-activated  devices.  In  addition,  some 
systems  may  have  manual  controls,  see  figure  45. 

The  type  of  system  to  be  installed  in  a  building  is  decided  during  construction 
planning.  Otherwise,  the  system  must  be  installed  or  modified  on  existing  buildings. 
This  is  more  expensive.  In  either  case,  the  system  should  be  selected  and  installed 
with  the  following  factors  fa  mincj^ 

1.  Type  of  building  (size,  construction,  material). 

2.  Occupancy  (contents  and  hazards)* 

3.  Heating  facilities  and  location. 
4;  Available  water  iupply. 

THE  WET  PIPE  SYSTEM.   Hie  wet  pipe  system  is  filled  with  water  and  connected 
to  an  adequate  water  supply.  The  sprinkler  heads  are  sealed.  Heat  on  the  fused  head 
causes  the  sprinkler  heads  to  discharge  water  on  the  area  below  them.  A  waterflow 
tong  on  an  alarm  valve  indicates  waterflow  and  alarms. 

« 

Thl&Js  the  simplest  and  least  expensive  system.  It  is  suited  for  locations  where 
freezing  temperatures  are  of  no  concern. 

?  < 
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THE  DRY  PIPE  SYSTEMJ  A  standard  dry  pipe  system  is  a  modified  version  of  the 
wet  pipe  system.-  It  has  a  dry  pipe  valve  which  is  kept  closed  by  air  pressure— instead 
of  water  pressure— in  the  piping.  Since  there  is  not  any  water  in  the  piping  there  is 
not  any  danger  of  frozen  linesj  An  installed  air  compressor  is  used  to  provide  the 
pressure  to  hold  the  valve  (sometimes  called  the  differential  clapper)  clcfeed 


When  the  fuse  in  the  sealed 
The  water  pressure  then  opens 
distributed  on  the  fire. 


head  melts  and  separates,  the  air  pressure  is  released, 
the  dry  pipe  valve,  flows  through  the  piping,  and  is 


Figure  45.  Typical  Building  Fire  Sprinkler  System 

.  ln  actl10n  bLecause  of  the  time  needed  to  clear  the  pipes  of  air  may  be 

S^&rtSt!  °r  arCeleratorS'    The*  ope^te  simultaneously  with 

This  system  has  the  same  extinguishing  ability  as  the  wet  pipe  system,  however 
ex^cTeT  C°mP  C0Stly-  K  *f  lnStSlled  Wh6re  fretol«  temperatures  a?e  ' 

mnp  «H5  DELJ?E  SYSTEM.  The  deluge  system  is  a  special  type  of  automatic  dry 

*!£&Vri?  015611  sPrinkler  he^s.  When  the  system  operates,  all  of  the  installed 
heads  will  discharge  water  over  theTentire  area  served  by  the  valve.  installed 

i 

Sprinkler  Heads 

nt  H,Snkle^Il!adS  "f 6  l0Cated  strajegically  throughout  a  building,  depending  on  tvoe 
of  building  and  ite  contents.  They  mly  be  installedin  the  pendant  or  upriSositiS. 

L  that  pur^sl!  ^  ln      T***  P081"0"'  th6y  ShaU  be  of  tSe  Sp'approJed 
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STAND  PIPE  SYSTEMS.  Standpipes,  as  shown  in  figure  46.  provide  a  constant 
source  of  water  for  first  aid  firefighting..  They  are  designed  to  be  used  at  all  floor 
levels  by  either  building-occupants  or  the  fire  department  but  should  not  be  relied 
extinguishment  of  a  fire.  They  improve  the  protection  of  excessively 
high  buildings  and  poorly  accessible  areas.  • 

Standpipe  systems  are  classified  as  follows: 

1 .  Wet  pipe  systems  with  open  supply  valve  and  water  pressure  maintained  at  all  - 
times. 

*\ 

2.  Dry  pipe  systemswhich  automatically  admit  water  by  opening  a  hose  valve. 

3.  Dry  pipe  systems  activated  by  manual  operation  of  remote  controlled  devices 
at  each  hose  station. 

\ 

4.  Dry  pipe  systems  supplied  through  external  fire  department  pumper  connections. 
Standpipe  hose  will  be  of  1  1/2  or  2  1/2  inch  unlin'ed  linen  in  50-foot  lengths. 


Figure  46.  Standpipe  in  Building. 
LAWN  SPRINKLER  SYSTEMS 

Rainfall,  which  is  preferred,  cannot  always  be  counted  on  to  deliver  adequate 
amounts  of  water  at  the  proper  time.  Continued  long,  hot  summer  weather  with  little 
rainfall  can  destroy  or  ruin  a  beautiful  lawn,  unless  nature's  supply  of  moisture  can  be 
supplemented  at  the  proper  time.  . 
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A  modern  permanent  plastic  pipe  irrigation  system  can  provide  an  economical 
answer  to  this  problem.  Hie  smooth  interior  walls  of  plastic  pipe  permit  greater 
flow  and  less  friction  loss  than  metal  or  other  pipes.   The  fact  that  plastic  pipe  cannot 
rust,  rot,  or  corrode  assures  years  of  troublefree  service.  Scale  build-up  is  virtually 
eliminated,  ^assuring  the  same  pressure  and  flow  capacity  after  years  of  service,  even 
where  the  mineral  content  of  the  water  is  extremely  high,  Nonporous  wall3  eliminate 
water  loss  through  seepage.  Due  to  its  light  weighi  and  flexibility  (compared  to  metal 
prtpe),  ditching  and  installation  can  be  accomplished  quickly  and  more  economically  than 
for  other  types  of  pipe  and  with  a  minimum  amount  of  damage  to  lawns. 


The  above  factors  plus  the  low  initial  cost  of  plastic  pipe  and  fittings,  make  possible 
the  installation  of  a  permanent  irrigation  system  costing  less  than  irrigation  systems 
using  other  types  of  pipe.  ' 

» 

In  the  modern  lawn  sprinkling  system,  underground  piping  carries  water  to  self- 
closing  snap  valves.   The  valves  are  located  conveniently  with  their  tops  at  ground 
level.   To  these  valves  small,  lightweight  portable  sprinkling  units  are  easily  and  , 
instantly  connected.   The  mere  connection  opens  the  valves  and  the  valves  close  again 
upon  removal  of  the  sprinklers.   The  number  of  sprinkling  units  used  is  determined  by 
the  available  water  supply,  the  size  of  the  overall  system  installed,  and  the  output  size 
of  the  sprinkling  units  themselves, 

\ 

Plastic  Pipe 

In  recent  years  the  use  of  plastic  pipe  has  increased.  At  first  it  was  used  mostly 
for  farm  water  systems  and  lawn  and  golf  course  underground  jspr inkling  systems. 
Today  it  is  commonly  used  for  natural  gas  distribution,  chemical  and  food  processing, 
industrial  and  residential  plumbing,  and  industrial  waste  disposal.   Plastic  pipe  is  a 
unique  combination  of  chemical  and  physical  properties.  In  the  manufacture  of  plastic 
piping  products,  only  virgin  plastic  compounds' that  meet  exacting 'specifications  are 
used.   By  doing  this  the  special  properties  of  the  Taw  materials  will  not  be  c  hanged 
or  diluted.   Plastic  materials  are  usually  classified  in  two  basic  groups— thermoplastics 
and  thermosetting  resins.   Thermoplastics  can  be  reformed  by  heating.   The  shape  of 
thermosetting  resins  cannot  be  changed  for  reuse  once  their  shape  is  fixed.  Thermo- 
plastics are  used  more  than  thermosetting  Resins  for  the  manufacture  of  plastic  pipe. 

Plastic  pipe  has  many  desirable  characteristics,   Itwill  not  rust,  rot,  or  corrode. 
It  has  smooth  interior  walls  that  reduce  friction.  Its  light  weight  makes  it  easy  to 
handle.  Due  to  its  nonelectrolytic  characteristic  it  will  not  corrode  due  to  electrolysis. 
Many  types  of  plastic  pipe  have  excellent  resistance  to  chemical  attack,  ,  *' 

Plastic  pipe  is  affected  by  temperature  changes.   The  allowable  pressure  decreases 
as  temperature  increases.  It  expands  and  contracts,  when  the  temperature  of  the  pipe 
changes,  -  - 
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Polyvinyl  Chloride  (PVC)  Plastic  Pipe 

PV°  has  a  high  teflie  strength.  It  is  stronger  and  more  rigid  than  most  of  the 
^IV^I^^T3^1*8'   PVC  comes  in  two  types;  type  1  (normal  impact)  and 
Snow  !  *  imPa<rt>-   ^  maximum  service  temperature  is  150°F  for  type  1  and 
140°F  for  type  2.   PVC  has  excellent  chemical  resistance  to  a  large  number  of  corro- 

'ISV  tSU:  J       Pr°Ven  t0  te  V6ry  satisfactory  for  industrial  and  laboratory  chemi- 
cal distribution  systems  as  well  as  portable  water  systems. 

"Acrylonitrile-Butadiene-Styrene  (ABS) 

ASS  is  a  very  tough  plastic  with  a  high  impact  strength.   Its  maximum  operating 
temperature  is  180oF.  However,  it  has  a  somewhat  lower  chemical  resistance  than 
PVC.   ABS  pipe  is  primarily  used  for  irrigation  lines,  gas  transmission,  drain  lines, 
and  waste  and  vent  p'ping.  ' 

ABS  pipe  can  be  connected  by  either  solvent  welding  or  threading. 
Polyethylene  Plastic  Pipe 

Polyethylene  is  less  expensive  and  therefore  is  used  more  often  than  other  types 
of  tomoplastics.   Its  mechanical  strength  is  comparatively  low.  However   it  has 
a  high  chemical  resistance.  Its  maximum  operating  temperature  is  120°F  '  It  is 
frequently  used  for  chemical  drainage,-  field  irrigation,  and  potable  water  systems. 
The  best  method  of  connecting  polyethylene  plastic  is  by  therjnoseal  fusion.  However 
it  can  be  joined  by  using  serrated  insert  fittings  and  clamps. 

Handling  and  Storing  Plastic  Pipe 

Care  must  be  taken  when  handling  and  storing  plastic  pipe  to  prevent  scratches 
and  gouges  on  the  surface  of  the  pipe.  Strap  wrenches,  instead  of  standard  pipe 
wrenches,  should  be  used  with  plastic  pipe,   when  placing  plastic  pipe  in  a  vise  or 
chuck,  wrap  the  pipe  with  soft  metal  or  emery  cloth. 

Store  plastic  pipe  in  a  clean  area  with  good  ventilation.   The  storage  rack  should 
be  wood  or  metal  without  sharp  edges  or  burrs.   The  rack  must  support  the  pipe  enough 
to  keep  it  from  sagging.  Do  not  store  plastic  pipe  near  steam  lines  or  other  heat 
sources.   Store  plastic  fittings  alone.  Do  not  mix  them  with  metal  ones. 

Cutting  Plastic  Pipe 

Plastic  pipe  can  be  cut  with  just  about  any  type  of  cutting  tool;  saws,  tube  and 
pipe  cutters  and  knifes.  When  using  saws  to  cut  plastic,  select  a  fine-toothed  blade 
with  very  httle  set.   Place  the_pipe  in  a  miter  box  or  holddown  jig  to  insure  a  square 
cut.   Tube  and  pipe  cutters  require  a  special  blade  to  cut  plastic. 

0 

After  cutting,  remove  the  burrs  with  a  fine-tooth  file  jar  deburring  tool.  Before 
installing,  make  sure  the  pipe  is  free  of  chips,  burrs  and  all  types  of  foreign  matter. 
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Bending  Plaetic  Pipe 

tending  plastic  pipe  weakens  it,  therefore,  bending  is  not  recommended.  Bending 
^^particularly  objectionable  when  the  pipe  has  to  operate  at  or  near  its  maximum 
rated  temperature  and  pressure .  Hie  use  of  fittings  make  a  more  professional  looking 
job  as  well  as  maihtaiiu^the  original  temperature  and  pressure  ratings. 

If  bending  is  required  for  some  special  reason  such  as  expansiqj^Joops  or  lack  of 
fittings,  the  following  procedures  are  recommended, 

1.  Seal  both  ends  of  die  pipe. 

♦ 

2.  Apply  enough  air  pressure  to  maintain  the  ovality  of  the  pipe  when  bending. 
NOTE:  Preheated  sand  may  be  used  instead  of  air  pressure. 

3.  Heat  the  pipe  (where  it,  is  to  be  bent).   This  c^n  be  accomplished  by  holding  the 
the  pipe  under  a  stream  of  hot  (180°F)  water. 

4.  When  the  pipe  becomes  soft  and  pliable,  quickly  bend  it  around' a  preformed  jig. 
NOTE:  The  radius"of  the  bend  should  not  be  less  than  five  or  six  pipe  diameters. 

5.  Keep  the  pipe  in  the  bending  jig  until  it  cools  enough  to  become  rigid,  then,  cool 
it  quickly  by  dipping  it  in  cold  water.  * 

ft.    Do  not  relieve  the  air  pressure  or  remove  the  s^and  until  after  the  pipe  has  com- 
pletely cooled. 

NOTE:  Do  not  attempt  to  bend  "thermoset"  plastic.  y 

Using  Threaded  Fittings 

Normally,  glued  or  welded  fittings  are  used  with  plastic  pipe.  However,  if  the 
pipe  is  to  be  used  in  a  temporary  application,  threaded  fittings  are  more  applicable 
as  they  make  disassembly  easier. 

Threading  plastic  pipe  reduces  the  wall  thickness  and  reduces  the  pressure  rating. 
Onljr  thick  walled  plastic  pipe  should  be  threaded. 

Either  cabot-type  tite  joint  thread  tape  or  teflon-type  base  thread  lubricant  should 
be  used  on  the  threaded  plastic  pipe.' 

Solvent  Welding 

Solvent  welding  is  the  preferred  method  of  connecting  plastic  pipe.   It's  easily 
accomplished  and  makes  a  strong,  tight,  permanent  connection. 
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The  following  general  guideline  will  aid  you  in  making  a -good  solvent  weld  joint 
NOTE:  Follow  the  manufacturer's  instruction  for  specific  step-by-step  instructions. 

1,  Select,the  correct  cement  (PVC  cement  for  PVC  pipe)  (ABS  cement  for  ABS  pipe) 

2,  For  thin  walled  pipe,  apply  the  cement  to  the  male  end  only, 

3,  For  thick  walled  pipe,  apply  the  cement  to  both^the  male  and  female  ends, 

4,  Apply  the  cement  with  a  natural  bristle^brush. 

NOTE:  ^Nylon  and  synthetic  brushes  are  attacked  by  the  solvent  in  the  cement 

5,  An  oil  can  is  a  good  container  for  acetone  type  cleaner.  It  prevents  excessive 


evaporation  ajmthe^solvent  is  always  readily  available. 


6.  *  Do  not  allow  water  to  get  in  the  cement  Water  and  cement  will  not  mix  but  water 

will  ruin  the  cement,  # 

> 

7.  Allow  the  completed  cemented  joint  to  cure  for  about  five  to  fifteen  minutes  before 
moving  it 

8.  Wait  24  hours  before  applying  full  pressure  to  a  solvent-cemented  joint 

Undergr<3und  Installation 

When  laying  plastic  pipe  underground,  it  should  be  buried  below  the  frostline.  If 
the  soil  in  the  bottom  of  the  trench  is  unyielding  (such  as  clay  or  rock)  overexcavate 
the  trench  about  four  inches.  Fill  the  bottom  of  the  trench  with  rockfreew  soil  or  coarse 
sand.  This  will  allow  the  pipe  to  move  a  little  for  temperature  changes. 

Assemble  the  pipe  on  the^op  of  the^g£auiid  (allow  the  joints  to  set  up)  and  then  place 
the  pipe  in  the  trench.  The  pipe  should  be  completely  assembled  and  pressure  checked 
before  being  covered  up. 

During  backfilling,  the  pipe  should  be  at  operating  temperature  and  pressure.  This 
helps  to  prevent  pipe  deformation.  The  top 'eight  to  twelve  inches  of  backfill  material 
must  be  free  of  rocks  or  other  sharp  objecfo. 

Expansion  in  Plastic  Pipe 

Plastic  pipe  expands  and  contracts  with  changes  in  temperature.  When  the  total  \ 
temperature  change  is  30°F  or  less,  special  provisions  to  compensate  for  thermal 
expansion  is  notnecessary.  If  a  line  contains  several  directional  bends,  these  bends 
'  will  usually  compensate  for  thermal  changes. 

The  best  method  of  compensating  for  thermal  changes  is  by-using  an  expansion 
loop.   Expansion  loops  can  be  fabricated  by  using  fittings  and  short  lengths  of  pipjjig. 
If  there  isn't  enough  room  for  an  expansion  loop,  you  will' have  to  use  an  expansion 
joint   An  expansion  joint  is  a  factory  made  unit  that  consists  of  two  tubes;  one  tele- 
scoping inside  the  other.   Thefe  is  a  gas  p,nri  fluid  tigfyt  seal  between  the  two  tubes. 
The  outer  tube  is  anchored  firmly  and  the  inner  tube  is  free  to  move  in  and  out  (with  - 
a  piston-like  action)  as  the  pipe  expands  and  contracts. 
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ch-o^f  ?6ni  °f  ^P3"8!011  J01?48  13  very  important.  The  free  member,  must  be  directed 
straight  into  the  anchored  member  or  binding  will  occur.  Guide  loops  should  be  installed 
on  the  free  member  to  keep  it  aligned.  • 

\ 

Supporting  Plastic  Pipe 

.      ^lM«c        should  be  supported  twice  as  often  as  metal  pipe.  The  hangers  should 
have  broad  smooth  bearing  surfaces  to  prevent  damage  to  the  pipe.  Do  not  install 

iS2XH$?  *n  fJ^S  S,?am  lineS  or  other  high  temperature  surfaces.   Support  all 
plastic  httwgs  individually  and  brace  all  valves  against  ope  rating  torque. 

Plastic  pipe  operating  at  high  temperature  or  carrying  hazardous  fluids  should  be 
run  in  channel  iron  to  provide  continuous  support. 

Compressed  Air  System 

A  compressed  air  system  is  an  auxiliary  system  , that  furnishes  compressed  au- 
to operate  pneumatic  tools,  paint  spray  units,  fire  sprinklers  and  other  pneumatically 
(air)  operated  equipment..  J 

Components  an^Operation  of  Compressed  Air  Systems 

An_  electric  motor  or  gasoline  engine  drives  an  air  compressor  which  furnishes 
air-to  the  receiver  tanks.  The  system  is  equipped  with  safety  relief  valves  to  prevent  . 
excessive  pressure;  shutoff  valves  to  allow  isolation  of  components;  check  valves  to 
prevent  receiver  pressure  from  bleeding  back  through  the  air  compressor;- pressure 
operated  controllers  for  automatic  operation;  and  pressure  gages  to  allow  you  to  mon- 
itor the- operation  of  the  system.  Figure  47  shows  a  typical  system 
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Figure  47.   Typical  Air  Compressor  System. 

Study  figure  47  and  the  following  explanation  to  aid  you  in  understanding  the  oper- 
ation of  a  typical  compressed  air  system.  .  .  . 
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The  high-pressure  line  from  the  air  receiver  tanks. to  the  distribution  system  has 
a  branch  connection  to  a  pressure  switch.  When  the  system  pressure  drops,  the  switch 
closes,  completing  a  120-volt  ac  circuit  to  the  line  starter.   The  line  starter  completes 
the  high-voltage  circuit  to  the  motor.  The  energized  electric  motor  drives  the  air 
compressor  which  delivers  high-pressure  air  to  the  receiver  tanks.  When  the  pressure 
In  the  system  increases  to  a  predetermined  setting,  the  pressure  switch  opens,  inter- 
rupting the  120-volt  circuit  that  opens  the  high-voltage  line  and  turns  off  the  motor, 

.  The  compression  cycle  of  an  air  compressor  consists  of  two  strokes,  the  suction 
stroke  and  the  compression  stroke.  The  air  compressor  is  a  machine  designed  for 
compressing  air  from  an  initial  inlet  pressure  to  a  higher  discharge  pressui^, 

Cbmpressor  Construction  and  Operation 

Air  compressors  are  constructed  similarly  to  engines  except  that  they  have  no  fuel 
or  ignition  system,  and  the  valves  are  spring  and  pressure  operated  rather  than  cam 
operated.  Compressors  are  available  in  a  variety  of  designs,  and  are, classified  as 
single  stage  or  multistage.  Single  stage  compressors  normally  consist  of  a  one 
cylinder  air  compressor  and  a  driving  device.   They  are  classified  as  a  single  stage 
compressor  because  they  complete  the  compression  from  initial  to  final  pressure  in 
one  compression  step. 

Multistage  compressors  are  normally  used  in  powerplante.   These  compressors 
are  of  the  same  basic  construction  as  single  stage  compressors.   The  major  difference 
is  that  the  air  is  compressed  two  (2)  or  more  times  from  initial  to  final  pressure. 
Higher  air  pressures  are  available  with  multistage  compressors. 

The  suction  ?troke  begins  when  the  piston  starts  its  downward  motion.  This 
difference  in  pressure  causes  the  inlet  valve  to  open  and  the  air  is  admitted  to  the 
cylinder.  *The  inflow  of  air  continues  until  the  piston  reaches  the  bottom  of  the  stroke. 
The  compression  stroke  begins  when  the  piston  starts  upward.  At  this  point  the 
pressure  is  the  same  as  that  in  the  compressor  intake  and  the  inlet  valve  closes  allow- 
ing pressure  to  build  up.  As  the  piston  moves  upward,  the  pressure  in  the  cylinder 
becomes  great  enough  to  force  open  the  discharge  valve.  Discharge  pressure  increases, 
as  system  pressure  increases.   Figure  48  illustrates  compressor, m6ti6n  during  tffis 
cycle.  "  * 

Compressors  incorporate  unloader  valves  to  unload  the  compressor  allowing  it 
to  Start  against  atmospheric  pressure  only.  This  relieves  the  compressor  motor  of 
heavy  starting  loads.  After  operating  speed  is  reached,  the  valve  closes  allowing  air 
to  be  compressed.  Many  types  of  unloader  valves  will  be  found  on  various  compressor 
units. 
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PRESSURE  IN  DISCHARGE  LINE 
HOLDS  DISCHARGE  VALVE  CLOSED 


Figure  48.  Operating  Cycle  of  a  Reciproc^Lting  Compressor. 

The  air  valves  are  vital  parts  of  !the  compressor  and  niore  development  work  has 
been  done  on  the  valves  than  on  any  other  part  of  the  compressor.  The  valves  of  most 
modern  compressors  are  automatic,  that  is  the  opening  and  closing  of  the  valves  is 
caused  solely  by  the  difference  in  pressure-  between  the. air  within  th$.cylinder:and  the 
external  air  6n  the  oppo&ife  sides  of  the  valves  "(in^  and  discharge).  Thin-plate,  ' 
low-lift  valves  are  generally  used  on  air  compressors.   Figure  49,  detail  A,  shcfys  a  . 
typical  low-pressure  suction  valve  and  detail  B,  shows  a  low-pressure  discharge  valve. 

Note  that  the  low-pressure  valves  consist  of  a  vajfre  seat,  valve  pla&,  valve 
spring,  and  bumper.  The  valve  plate,  being  ring  shaped,  covers  only  the  valve  ports 
and  is  supplemented  by  the  bumper,  which  functions  as  a  guide  to>keep  the  valve  plate 
centered.  There  are  also  other  designs.  rf 

Intercoolers  are  used  to  remove  heat  from  the  air  between  stages  in  multistage 
compressors  and  arg^Bsually  an  integral  part  of  the  compressor  unit.  As  air  passes 
from  the  outlet  of  the  low-pressure  stage  to  the  inlet  of  the  high-pressure  stage,  it 
passes  through  intercooler  tubes.  Intercoolers  are  used  because  they  increase  the 
efficiency  of  the  second  stage  cylinder.  A  relatively  cool  intake  charge  will  admit  more 
volume  to  the  compressor  cylinder  and  result  in  a  larger  storage  volume  potential  in 
the  receiver.  A  low  temperature  in  the  cylinder  also  insures  batter  lubrication  of  the 
piston  and  valves. 

Air-cooled  intercoolers  may  be  of  the  radiator  type  or  may  consist  of  a  bank  of 
finned,  copper  tubes  located  in  the  path  of  blast  air  supplied  by  the  compressor  fan. 
Although  the  compressor  will  compress  air  running  in  either  direction,  it  must  run  in 
the  direction  specified  by  the  manufacturer  to  get  proper  cooling  from  the  fan  located 
on  the  drive  pulley. 
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Figure  49.  ^x>w- Pressure  Valves. 
Methods  of  Driving  Air  Compressors 

Most^owerplants  have  two  air  compressors;  one  driven  by^ah  ac  electric  motor 
and  the  otter  driven  by  a  gasoline  engine.  Normally  the  electric  motor  driven  com- 
pressor supplies  all  air  pressure  and  the  gasoline  driven  compressor  is  the  standby 
or  emergency  source.  / 

PRESSURE  CONTROLLERS  <  X 

The  motor  operated  compressor  is  controlled  by  a  pressure  switch.  Figure  50 
shows  a  typical  pressure  switch.  The  pressure  switch  opens  the  motor  circuit  when 
the  air  receiver  pressure  increases  to  the  desired  orating  pressure  and  closes  the 
circuit  wh^n  the  pres^re  fails  to^a.mte^  ttie  pressure  switch  * 

controls  the  pressure  irf  the  air  Receiver,  the  pressure  switch  must  never  be  set  higher 
♦than  the  operating  range  of  the  system.  H  properly  adjusted  the  pressure  differential 
controller  will  automatically  start  and  stop  the  al*  compressor  to  maintain  desired 
tension  on  the  differential  adjustment 

Safety 

While  working  on  compressed  air  systems,  you  must  be^onstantly  alert  and  observe 
all  safety  precautions.  The  electrical  circuits,  moving  machinery,  and  high-pressure 
air  lines  of  an  air  compressor  require  a  worker  to  know  his  job  and  work  carefully  at 
all  times,  to  avoid  an  accident.  To  aid  you  in  doing  your  job  safely,  observe  the  safety 
items  discussed  in  this  study  guide.  , 
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»  *  '         yj  ^   N       1 CUTO0T  ADJUSTMENT 

Figure  50.  Typical  Pressure  Switch  andiB^  Adjustments. 

%  Compressor  nywheej|^j9imey^  and  belts  will  have  safety  guards  installed  on 
them.  Do  not  operate  the  compressor  with  the  guards  removed,  or  attempt  to  remove 
theguard  until  th$  compressor;  p  shut  down.  *  Gare^must  be  taken  tb  prevent  clothing, 
wrenches,  or  equipme^n^m  catchiig  in  the  moving  parJS  of  the  compressor. 

-•^Before  performing  any  maintenance  on  the  compressor*  be  certain  that  the  elec- 
trical  switohes  are  locked  in  the  OPEN  position,  and  tagged  to  prevent  accidental 
starting.  Before  starting  the  compressor,  check  to  insure  that  all  valves  are  in- the 
correct  OPEN  or  CLOSED  position. ,  Safety  valves  should  be  checked  for  proper  % 
operation.  „ 

N 

Compressed  air  systems  can  be  dangerous  if  not  operated  and. maintained 'in 
accordance  with  the  safety  directives.  AFR  127-101  should  be  consulted  for  further 
information  on' this  subject  ~  & 

Inspection  and  Maintenance  of  Compressed  Air  Systems 

Air  compressors  are  designed  to  give  years  of  troublefree  Service,  however,  they 
do  require  inspection  and  servicing  at  regular  intervals  to  maintain  satisfactory  [ 
operation,  wWhen  compressor  maintenance  is  required  follow  the  procedures  outlihed 
inj  AFM  85-30  and  the  manufacturer's  manual  for  the  unit.  y 


52 


4o2 


i 


A^daiiy  inspection  should  be  performed  on  the  air  compressors.  Before  starting  . 
the  inspection  secure  the  switch  in  the  OFF  position  to  prevent  accidental  starting, 
,  The  compressor  belts  should  be  inspected  for  tension  and  condition.  The  b§lts  must  be 
tight  enough  to  avoid  slippage  and  loose  enough  to  prevent  excessive  bearing  wear. 

When  it  is  necessary  to  replace  excessively  worn,  frayed,  or  cracked  belts  the 
entire  set  of  belts  must  be  replaced.  Check  compressor  guards  daily  to  be  certain 
Jthe#.are4n~ptoGe«andsecureiy  mounted. 

Check  the  compressor  oil  level  daily,  it^must  be  maintained  between  the  high  ' 
and  low  marks.  The  oil  must  be  changed  regularly  as  prescribed  by  the  manufacturer. 
Use  a  good  grade  compressor  oil,  if  available.  If  compressor  oil  is-  not  available, 
us6  a  medium  viscosity  SAE  30  motor  oil, 

 •  ,  *T? 

Air  cleaners  and  filters  should  bqjnspected  and  serviced  as  necessary.   They  are 
normally  cleaned  tffcdfcly,  howler,* dusty  conditions^will  shorten  Ihis  time.  Consult 
the  manufacturer's  manual  for  servicing  procedures  of  various  types  of  filtere^and 
cl^aflgr^ 

Remove  dirt  and  oil  from  the  outside  of  the  unit  daily  giving  special  attention  to 
intercoolers',  fins,  and  tubing.  Open  the  manual  drain  cocks  at  least  once  a  day  to 
remove  moisture  fa^om  the  systenw 

•  *"  ♦  * 

Before  starting  the  compressor  be  certain  that  all  valves  are  in  the  correct  /  . 
position  and  that  all  personnel  and  equipment  are  clear  of  the  unit  After  the  uni/is 
started  check  the  operating  conditfon  of  the  system.  All  p^ssure  gages  should  be 
checked  for  correct  indication  and  the  safety  relief  valves  kJt  free  operation. 

Air  receivers  are  compresi&d  air  storage  tanks  and  are  an  essential  part  of  com- 
"pressed  aii^systems^  ^Systems  that  operate  at  200  psi  or  above  require  a  hydrostatic 
test  every  three  (3)  years.  A  hydrostatic  test  is  performed  to  insure  the  air  receiver 
tank  will  withstand  the  working  pressure  with  a  reasonable  margin  of  safety.   This  test 
will  be  performed  at  one  and  one-hiflf  (1  1/2)  times-  the  maximum  working  pressure. 
Components  that  should  not  be  subjected  to  te„st  pressures  must  be  removed.  All 
openings  in  the  -tarikjmust  be  plugged  and  the  tank  is  filled  with  water.'  Water  is  then 
pumped  into  the  receiver  until  the  desfred  pressure  is  reached  and  this  pressure  is 
maintained  for  five  (5)  painutes.  Water  is  used  during  this  test  to  minimize  the  explo- 
sive forqe  if  the  receiver  should  rupture".  Aiter'thetes?  has  been  successfully  completed, 
the  test  date  and  pressure  is  stenciled  on  the  receiver. 


SUMMARY 

Fire  hydrants  require  very  little  maintenance  and  repair.  However,  it  is  the 
plumber's  responsibility  "to  make  sure  they  operate  correctly.  There  are  three  types  of 
fire  hydrants  in  general  use;  flush,  traffic,  and«standard.  Each  of  these  types  are  usejl 
for  specific  applications. 

*     Some  Air  Force  buildings  (example:  warehouses)  have  automatic  sprinkler  systems 
for  fire  protection.  The  three  main  types  of  sprinkler  systems  are  the:  wet  pipe,  dry 
pipe,and  standpipe.  Each  type  has  some  advantages  and  some  disadvantages. 

Plastic  pipe  is  used  for  natural  gas.  distribution,  chemical  and  food  processings  * 
and  plumbing  and  industrial  waste  disposal. 

QUESTIONS  -  . 

1.  What  is  the  most  practical  method  of  putting  out  fires? 

2.  Where  are  flush-type  fire  hydrants  used?  :  I 

3.  Name  three  types  of  fire  sprinkler  systems? 

4.  What  ijs  meant  by  a  "wet  pipe  system"? 

5/.  What  keeps  the  differential  clapper  (dry  pipe)  valve  closed? 

6*    What  actuates  the  dry  pipe  system?  . 

7.  ^  Wfaticind  of  lubricant  should  be  used  on  threaded  plastic  pipe? 

•    '  I 

*  8.    How  long  should  a  plastic  welded  pipe  joint  be  allowed  to  set  before  applying  a 
full  test? 

9.    List  four  advantages  of  plastic  pipe?    ■  f 

10.    What  AFM  should  be  used  when  information  is  required  pre  tailing  to  compressor 
maintenance?  s 

REFERENCES 

L    AFM  85-30/  Operation  and'Maintenance  of  Air  Compressors  *  %<  " 

2.    Audel,  Plumbers  and  Pipefitters  Library 
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V%LviY  EQUIPMENT 
OBJECTIVE  *  \  •     m  ^ 


J*1**  Sbidy  gU?e  WUI  aid  you  1,1  learninS  h0*  tq  care  for  tools  and  equipment  and 
the  types  and  construction  features  and  the  installation  of  utility  equipment 


INTRODUCTION 


The  Air  Force,  like  other  large  corporations,  has  the  responsibility  for  the  health 
and  welfare  of  many  thousands  of  people,  riot  only  the  military  people,  but  the  civilian 
employees  and  dependents  as  well.  As  a  plumbing  specialist,  it  is  your  responsibility 
5„S  1 ^,a^tyP^°f"{tility  equipment,  such  as  dishwashers,  steam  kettles,  sculljirj? 
stales,  drtaking  fountains,     refrigerated  food  storage  boxes,  service  sinks  anTwSh- 


IN  FORMATION 
Installation  Requirements 


Tne  waste  system  from  utility  equipment  (sinks,  steam  tables,  coffee  urns,  etc) 
that  is  used  in  the  preparation  observing  of  food  must  discharge  into  a  waste  sink. 
-See  figure  51.   This-eliminates  the  possibility  of  toe  waste  backing  up  into  the  fixture 
and  contaminating  the  food.  Th*  waste  sink  must  be  installed  in  a  lighted,  well-venti- 
ated  space    It  must  be  water  supplied  and  there  must  be  a  two-inch  air  gap  between 
the  indirect  waste  line  and  the  top  of  the  waste  sink.  (See  figure  51.) 


ii 


Figure  51. 


Traps  in  an  indirect  waste  system  do  not  % 
have  fo  be  vented. 

i 

If  food  preparation, equipment  (refrig- 
erators, food  storage  cabinets,  water  . 
cooler,  etc)  requires  a  water  supply,  the 
supply  line  must  contain  a  vacuum  breaker 
(See  figure  5?. ):  The  vacuum  breaker  Elim- 
inates the  possibility  of  contaminated  water 
^cking  up  into  the  potable  water  supply. 
Fijnire  52  also  illustrates  an  indirect  waste 
lind  (with  a  two-inch  air  gap)  discharging 
into  a  floor  draW  v  ; 


VACUUM  BREAKER 
•WATER  SUPPLY 


INDIRECT 
WASTE 


FLOOR  DRAIN 


AIR  GAP 
AT  LE%ST  Z' 


-J 


Drinking  Fountains 


Figure  52.  Indirect  Waste 


Most  of  the 'drinking  fountains  that  a^e  used  by  the  Air  Force  today  are  mechanicallv 

C°SleC1,  u  fS!  53-  ^  m*f  te  fastened  to      wall,  as  sho™  Z SSnH  7 

and  supplied  with  chilled  water.  1  "gure  a* 


Wall  Mounted 

Wall-mounted  drinking  fountains  are 
porcelain,  or  stainless  steel. 


generally  constructed  of  vitreous  china, 


t  Th§  fountain  contains^  bubbler  head,  ouuwu  ML  Xi* 
least  3/4  of  an  inch  above  the  rim  of  the  drinking  f oun^in 
of  cross-connection  or  water  contamination 


.  „  Drinking  iountains  should  be  installed 
the  floor,  depending  on  the  general  height 

I 

-  The  wall -hung  fountain  is  installed  by 
lavatory.   This  is  illustrated  in  figure  56.* 
pipe  to  a  1  1/4  inch  P-trap  under  the  unit 
spring  control  valve  that  automatically  shu 


as  shown  Jjifigure  55,  which  projects  at 
*~inta4n.  This  eliminates  chances 


with  the  bubble^from  30  to  40'  inches  above 
of  th^  people  who  will  use  it. 

hanging  a  bracket,  much  the  same  as  Jhtf  ' 
The  waste  strainer  is  connected  throetgh  a 
The  water  supply  is  at&ched  directly  to  a 
off  theilow  of.wate*  when  the  handle  is 


released.  Drinking  fountains  require  niffiimum,  of  3/8-incJi  water,  supply  line 

•  h  ™eJ  e  are  many  variations  of  drinking  fountains,  so  check  the  manufacturer's 
installation  procedures  and  specifications  to  install  the  unit. 
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Figure'54.  Wall  Mounted. 
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STRAINER  8RACKET 
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BUBBLER 
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MOUNTING 
BOARD* 


'  1  Figure  53.  Drinking  Fountain. 

The  maintenance  and  repair  of  drinking 
fountains  is  usually  limited'  to  clearing  of 
stoppages  and  the  replacement  of  the  valve 
and  bubbler  head. '  Stoppages  are  usually 
caused  by  foreign  oltfects  (usually  chewing 
gum)  passing  through  the  strainer  into  the 
trap. 


MOUNTING 

SCREW     WASTE  PIPE 
AND  TRAP 


WATER 
SUPPLY 


Spring 
valve 

CONTROL 


Figure  55.  Wall-Mounted  Drinking  Fountain 


Pton  *r6or  asS"  ™  *  "*        .-  '**  «•  I— »  by  aaing  a  vacuum 

Pressure  Reducing  Valve 

Most  water  fountains  are  equipped  with 
uPTe8^e  reducin«  valve  In  the  water  supply 
line.  Thisvaive  reduces  the  pressure  and 
supplies  an  even  flow  of  water  to  the  bubjbler 
.  head.  >  The  valve  (see  figure  56)  has  a  set- 
screw  (located  under  a  removable  capnut) 
that  can  be  adjusted  to  obtain  the  desired 
flow  of  water. 

INLET 


■♦-OUTLET 
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Figure  56.  Pressure  Reducing  Valve. 
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Figure  57.  Glass  Filler  Attachment, 


COMPARTMENT    SOAP  TRAY 


FAUCETS 


^Cunt^ 


jtains  that  are  located  near  fdod 
service  lines  in  dining  halls' have  glass 
fillers  similar  to  the  one  shown  in  figure 
57.   Many  of  these  glass  fillers  are  fitted 
with  a  rubber  tipped  f  ork-shaped  handle. 
The  user  can  obtain  a  glass  iff  water  with 
one  hand  by- pressing  {he  glass  against  the 
the  forked  handle  to  start  the  flow  of  water. 
The  glass  filler  has  a  pressure  regulating 
valve  similar  to  the  one  ill  the  drinking 
fountain. 

When  installing  a  mechanically  cooled 
drinking  fountain  ,  the  plumber  must 
install  both  the  water  line  and  the  drain 
line.  The  maintenance  of  the  refrigerat- 
ing equipment  is  the  responsibility  of  ' 
the  refrigeration  shop. 

Kitchen  Sinks 

There  are  two  types  of  kitchen  sinks 
in  general  use;  the  wall  hung  and  the 
counter  mounted.  The  wall  mounted 
(figure  58)  is  somewhat  outdated  and  is 
not  used  very  often.  The  counter  mounted 
comes  either  with  drainboards  (figure  59) 
or  without  (figure  60. ) 


Figure  58.  Wall-Mounted  Sink. 


/ 

Figure  59.  Counter- Mounted  Sink  With 
Drainboards, 


Figured.  Counter-l^unted  Sink 
Without  Drainboarcfs. 
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-  .   Kitchen  sinks  are  usually  constructed  of  enameled  cast  iron  or  stainless  steel. 
Modern  sinks  arp  designed  to  be  used  with  either  a  strainer  basket  (figure  61)  or  a  * 
waste  grinder  (figure  62), 


oouttE  sink  on 

SINK  AND  TRAY 


Figure  61.  Strainer  Basket  '  Figure  62-.  Waste  Grinder. 

The  waste*  line  for  both  types  of  sinks  must  be  at  least  1 1/2  inches  in  diameter. 
Food  waste  grinders  may  be  trapped  separately  or  with  other  compartment  of  a  double 
sink  as  illustrated,  in  figure  62.  K  the  food  waste  grinder  is  trapped  separately,  it  must 
be  connected  to  the  wa^te  line  by  means  Qf  a  double  Y.  (See  figure  63.)  A*cleanput 
plug  should  be  installed  at  the  sewer  line  between  the'two  traps. 


To  connect  the  sink  drain  to  the  P-trap  use  one  of  the  continuous  waste  assemblies 
illustrated  in  figure  64. 
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SEAL  PREFERABLE 
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three  lavatories  in  battery 
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WASTE  WITm  CENTER 'TRAP 
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TaO-FixTURE  CONTINUOUS 
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Figure  64.  Continuous  Waste  Assemblies. 


Utility  Sink 


A  utility  (also  called  slop,  service  or  mop)  sink  is  primarily  used  for  cleaning 
and  janitorial  purposes.  It  is  usually  installed  in  a  janitor's  closet  or  equipment  room. 

Utility  sinks  hang  on, the  wall  and  are  supported  at  the  bottom  by  a  stand  trap. 
(See  figure  65).   The  stand  trap  should  be  adjusted  to  take  most  of  the  weight  of  the 
sink.  The  cleanout  on  the  trap  makes  it  a  simple  matter  to  unstop  the  drain.  The  drain 
line  should  be  a  minimum  of  three  inches  and  the  water  supply  line  a  minimum  of  1/2 
inch. 


'/a  'HOT  , 


C/L  OF  SPOUT 
BRACE, 


vr  cold 


FINISHED  WALL 


.OPTIONAL 


-HANGER 


FINISHED 
FLOOR 


ADJUSTABLE  STAND  TRAP 


Figure  a5.  Utility  Sink. 


The  maintenance  of  utility  sinks  consists  primarily  of  unstopping  the  drain  and 
repairing  the  faucets. 

Laundry  Trays 

Laundry  trays  are  manufactured  in  both 
single  and  dpuble  compartment  types.  They 
are  constructed  of  such  things  as  concrete, 
plastic,  fiberglass,  stainless  steel,  and  cast 
iron.   Figure  66  illustrates  a  concrete 
laundry  tray. 


p 

i 

s 


The  waste  outlet  for  each  compartment 
must  be  at  least  1  1/2  inches  in  diameter  and 
equipped  with  a  stopper.   The  water  supply 
must  be-at  leasH/2  inch.   Figure  67 
illustrates  a  typical  rough-in  specification 
for  laundry  trays. 


Figure  66.   Laundry  Trays. 
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Figure  67.  Rough-in  Specification. 
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Scullery  Sinks 


Scullery  sinks,  see  figure  68,  are  large  deep  vessels  that  are  used  to  wash  vege- 
tables and,  pots  and  pans.  They  are  usually  constructed  of  galvanized  sheet  iron  or 
stainless  steel.  These  sinks  are  manufactured  in  one,  two,  and  three  compartment 
types.  Since  these  sinks  are  used  to  wash  greasy  pots  and  pans,  the  waste  must  drain 
through  a  grease  trap,  see  figure  69,  A  scullery  sink  does  not  need  a  fixture  trap,  the 
grease  interceptor  acts  as  a  trap  for  the  fixture. 

Maintenance  on  a  scullery  sink  consists  mainly  of  cleaning  the  grease  trap,  unclog- 
ing  the  drain  and  repairing  the  faucets. 

If  a  food  grinder  is  installed,  it  must  discharge  directly  into  the  building  drain,  - 
never  through  an  interceptor,  \ 


cn*o  toiv  FAUCETS 
SOAP  TRAY  ,  COMPARTMENTS 


Figure  68,  A  Scullery  Sink, 


Domestic  Washing  Machines 


NO  FIXTURE  TRAP 
NEEDED.  GREASE 
INTERCEPTOR  IS 
A  TRAP. 


WASTE 


Figure  69,  Scullery  Sink  Installation, 


It's  the  plumber's  responsibility  to  install  hot  and  cold  water  lines  for  washing 
machines  and  the  Waste  line  from  them.  The  waste  line  must  have  a  self-cleaning 
trap,  and  be  properly  vented.  The  size  and  location  of  the  water  and  waste  lines  must 
comply  with  the  manufacturer's  specifications. 
•  i 

The  plumber  performs  maintenance  on  the  water  lines,  faucets,  and  drain  line. 
He  does  not  maintain  the  washing  machine  itself. 

Stoves 

As  a  plumbing  specialist,  you  will  be  called  upon  from  time  to  time  to  install  gas 
burning  stoves*  Ycxir  responsibility  will  consist  of  running  the  gas  line,  connecting 
the  stove,  lighting  and  adjusting  the  pilot  light  and«trurners.  When  handling  gas  fire 
equipment,  youjnust  follow  the  manufacturer's  specifications  very  closely. 


The  gas  line  must  be  of  black  iron  pipe  and  there  must  be  a  stopcock  for  each 
.fixture.  Most  codes  allow  the  last  connections  (from  the  stopcock  to"  the  fixture)  to  be 
made  with  a  flexible  connection  or  copper  tubing. 


V 


After  the  last  connection  has  been  made  (and  before  lighting  the  pilot  light)  bleed 
the  line  of  air.  This  should  be  done  as  near  the  fixture  as  possible.  With  full  gas 
pressure  applied  to  the  line,  check  each  connection  with  a  gas  leak  solution.  If  a  leak 
is  found  it  must  be  repaired  before- lighting  the  pilot  light.  % 

NOTE:  If  a  commercial  gas  leak  solution  is  not  available,  use  soapy  water. 


Domestic  Dishwashers 


) 


The  plumbers  responsibility  towards  dishwashers  is  the  same  as  for  washing 
machines.  He  will  install  the  water  and  drain  lines.  Dishwashers  should  discharge 
through  an  air  gap,  see  i igure  70.  to  eliminate  the  waste  backing  up  and  contaminating 
the  dish  compartment. 


AIR  GAP 


P  ASSEMBLY 


'DRAIN  GAP  INSTALLED  IN  DISHWASHER 
DRAIN  LINE      CONNECTED  TO  A  DISPOSAL 

CKA-072A 


Figure  70.  Dishwasher  Installation. 

Commercial  Dishwashers  (Clippers) 

CommerciaTdishwashers  are  normally  found  in  cafeterias  and  mess  halls.  The 
plumber  is  responsible  for  installing  the  hot  and  cold  water  lines,  gas  line  (if  necessary) 
and  drain  line*  The  manufacturer's  specifications  will  furnish  the  required  sizes  of 
all  lines. 


These  dishwashers  must  be  located  in  a  welHighted  and  ventilated  space.  It  also 
must  be  level.   These  dishwashers  have  a  booster  heater  (gas,  steam,  or  electrical) 
to  raise  the  final  rinse  water  to  180°F  for  sterilization  purposes. 

^7  * 
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Figures  71  and  72  iltastrate>o  methods  of  connecting  the  waste  drain  and  vent. 
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Figure  71.  Dishwasher  with 
Grease  Trap, 


Figure^  72.  ^Dishwasher  without 
Grease  Trap. 
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I    HOT  WATER  INLET  VALVE 

2.  UPPER  REVOLVING  WASH  SPRAY  ARM    j  » 
3   WASH  ANO  RINSE  CONTROL*  HANDLE 

6  HANO  WHEEL  FOR  REMOVING  WASH  SPRAY  ARM 
•  5.  OOOR  HANOLE 

6.  OISH  RAC.K 

7  OVER  FLOW*  PIPE  ANO  CAP 

8  STEAM  INJECTOR  VALVE  -  STEAM  HEATEO  MOOEL 
9.  TANK  ORAIN  VALVE 

10.  PILOT  LIGHT  GAS  VALVE  *  GAS  HEATEO  MOOEL 
It   GAS  SURJ4ER  -  GAS  HEATEO  MOOEL 

12.  GAS  BURNER  VALVE  v  GASV  HEATEO  MOOEL 

13.  STEAM  INJECTOR  *  STEAM  HEATEO  MOOEL 

14.  SC*APA  TRAYS  • 


VIEW  OF  SPRAY  UNIT 

15.  LOWER  REVOLVING  SPRAY  ARM 
16   LOWER  RINSE  SPRAYER  * 

17.  WASH  SPRAY  NOZZLES 

16.  RINSE  SPRAY  MANIFOLO 

19.  WASH  SPRAY  TUBE  LOCKING  PIN 

20.  SCRAP  BASKETS 

21   WASH,  SPRAY  TUBE  CLEAN-. 
OUT  CAP  * 

22.  RINSE,SPRAY  NOZZLES 

23.  RINSE  SPRAY  REVOLVING  UNIT 

24.  WASH  SPRAY  TUBE 

25.  WASH  SPRAY  MANIFOLO 
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Figure  74.  A  Cross  Section  of  a  Dishwashing  Machine. 

The  dishwasher  requires  a  considerable  amount  "of  maintenance.   This  maintenance 
ma£  include  thp  correction  of  water  leaks,  cleaning  of  the  sjh-aj^t022ies,  adjusting  the 
«as  burners,  oiling  the  motors,  cleaning  the  screens,  adjusting  the  conveyer,  repairing 
the  various  types  of  valves,  etc.  It  is  recommended  that!  the  manufacturer's  instructions 
be  procured  and  followed  when  performing  maintenance  work  on  this  equipment 

Steam  Kettles    .  *  ; 

Steam  kettles  are  used  in  cafeterias  and  mess  .halls  to  prepare  large  quantities  of 
food.  There  are  three  types  of  steam  kettles;  the  gas  fired,  steam  heated,  and  electric 
heated.  .They  conne  in  sizes  from  20-  to  80  gallons.  •  • 

Steam-  kettles  are  normally  installed  in  a  depressed.  (2  to  3  inch)  iloor  area.  The 
depressed  area  must  contain  sufficient  floor  drains  to  accommodate  the  draining  and 
.cleaning  of  the  kettles.  Each  kettle. must  be  supplied  with  the  correct  amount  of  elec- 
tricity, steam  or  gas  asrequired  fay  the"  manufacturer's  specifications.  Some  method 
must  be  provided  to  dispse  of  the  products  of  combustions  from  gas-fired  units. 
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If  the  kettle  has  a  tappiag^fbr  a  water  connection,  install  an  air  gap  fitting  (see 
figure  75)  in  the  cold  wa^Tr  supply^line.  'If  the  kettle  does  not  have  a  tapped  water 
connection,  install  a  swing  spout  faucet  above  the  kettle.   It  may  be  possible  to  use  one 
swing  spout  faucet  to  service  two  kettles.   Figures  76,  77\andj78  illustrate  the  thr^e 
types  of  steam  kettles ♦ 
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Figure  75.   Fixed  Air  Gap  Fitting. 
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1.  DRAIN-OFF  FAUCET   -    ■  *. 
2..Q£CmCAl  SWITCH  BUTTON 
SIGNAL  LfGHT  ' 

4.  ELECTRICAL  CONTROL  flOx' 

5.  THERMOSTAT  - 

i  «.  WATER  INLET  VALVE 

7.  STEAM  PRESSURE  GAGE  r^ 

8.  SAFETY  VALVE 

9.  WATER  JACKET  GAG^GLASS 

10.  TRAPPED  AlR'RaEASE  PET-COCK  ' 
IT.  WAT0IJACXET,  WATER  L£VEL  MARK 


f.  WATER  JACKET  GAGE  GLASS  " 
X  DRAW-OFF  VALVE 

3.  WATER  JACKET  WATER  LEVEL  MARK 

4.  WATER  INLET  VALVE  , 

•5.  jcLECTRICAL  CONTROL  SWJTCH 

e.  STEAM  PRESSURE  GAGE  *    '  * 

7.  SAFETY  yALVE 

5.  TRAPPED  AIR  RELEASE  PET— COCK  ' 

9.  LOW  WATS?  CUT-OFF"  VALVE 

10.  INSPECTION  OOOR 

1 1'.  GAS  BURNE*VA£v€S  —  - 

12.  PILOT  V*LVE  PUSH  BUTTON  r  - 

13.  GAS  PRESSURE  REGULATOR  t 


Figure  77.  Gas  HeatedSteam  Kettles. 


Figure  761,  An  Electrically 
Seated  Steam  Kfcttte; 
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.  1*  SAFETY  VALV5  AND  TRAPPED  AIR  RELEASE 

2.  STEAM  OUTLET  VALVE 

3.  WATER  INLET  VALVE 

4.  LID  ^ 

5.  STEAM  INLET  VALVE 

6.  DRAW-OFF  FAUCET 


Steam  Tables 


Figure  78.  a  Conventional  Steam  Heated  Kettle, 


Steam  tables  are  used  to  feep  food  hot  while  it(is  being  serve*.  Steam  tables 
require  an  indirect^waste  discharging  Into  a  water  supplied  receptor. 

r  The  maintenance  of  the  steam  table  consists  riiainly  of  repairing  leaks  and  cleaning: 
the  drain.  '  ,  & 

Ice  Makers 

. .      Iqe  ^makers"  come  in  a  variety  of  sizes/and  shapes.  They  must  have  cold  water 
supply  and. an  indirect  drain.  Normally  a  floor  drain  is  sufficient.    "•  '      "*  ' 

CLEANING/  SHARPENING  AND  INVENTORYING  OF  TOOLS 

^You  know  by  now  that  tools  play  a  very  important  part , in  the  plumbing  tradeT  There 
ip  andd  saying  that  a  plumber  can  do  a  job  as  well  as.  the  tools  he  has  to  work  with. 
Remember  when  you  were  issued'a. toolbox. and  tools  earlier  urthe  course,  "you  had  to 
sign  a  custody  or; hand  receipt  for  them. "'it  was  theji  your1  responsibility  to  take  care  of 
the  tools.     -    .  .  .  .    .  *  s.  , 
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Cleaning 


When  you  received  your,  tools,  they  were  cleato,  Sharpened  and  serviceable.  IHs 
only  right  that  you  should  return  them  the  same  way.  As  you  remove  all  the  tools  from 
the  box,  wipe  each  one  clean  with  an  approved  cleaning  fluid,  a 

Sharpening  t 

. .  Cold  chisels  require  sharpening  and  * 
dressing  more  than  any  other  tool. 

A  flat  cold  chisel  is  a  tool  which  you  « 
use  quite  often,-  especially,  to,  cut  cast- 
iron  pipe  when  you  do  not  have  a  chain 
cutter  or  a  power  hacksaw. 

The  size  of  *4  fl^t  cold  chisel  is 
determined  by  the<width  of  the  cutting 
edge.  Lengths  will  vary,  but  these 
chisels  are  seldom  under  5  inches  or 
over  8  inches  long.  Chisels  are  usually 
made  of  octagonal  (eight-sided)  tool  st^el  bar  stock,  carefully  hardened  and  tempered. 
Notice  that  the  cutting, edge  of  the  chisel  shown  in  figure  79  is  slightly  convex  (curved 
outward).  This  causes  the  center  portion  to  receive  the  greatest  sfiock  and  protects 
the  weaker  corners.  The  point  angle  phould  be  60-70  degrees  for  general  use. 

Keep  your  chisel  sharp  and  the  edge  ground  at  the  proper  angle  (60°-70°).  When 
grinding  the  chisel,  hold  it  against  the  wheel  of  the  grinder  with  very  little  pressure 
so  as  to  avoid  overheating.  Dip  the.point  in  water  often  enough  to  keep  it  cool.  X>ther- 
wise,  the  heat  generated  will  "draw"  the  -temper  of  the  steel.  If  this  happens,  the 
cutting  edge  will  become  soft  and  useless  until  rehafdexted  and  tempered.  Remember 
that  a  cojd  chisel  will  cut  only  metal  softer  than  itself. 


Figure  79,  ColdCfcis 


Wrong 


Right  . # 


•Hammer  blows  cause  the  head  of  the  • 
chisel  to  Spread  out  until  it  looks  like  a 
fagged  mushroom  a*  illustrate 
*ure  80. 


A  B 
Figure  8Q.  Heads  of  Chisels 


The  spread -put  head  is  rough 

/"ream  out"  the  inside  "of  your 
chisel  slips.  Also,  chunks  may  break 
away  from  the  overhangtttg-yushroom 
with  enough  force  to,  cause  injury.  So 
keep  the  head  ground  down  to  look' like  B 
in  figure  ,80*  Don't  ever  let  it  look  like 
A.  \ 


There  are  other,  chisels'which  you 
might  use,  such  as  the  single  and  double 
cape  chisels,  and  .diamond  or  round  point  chisfels.  Be  sure  to  keep  the  heads  ground 
at  an  angle  so  they  will  not  mushroom. 
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SUMMARY  _-  - 

outlet  to  the  flSrS  otto'drlin.  **  *  ***  2 "  betweM  tbe  drain 

is  sufficient  to  carry  the  waste  water  Zn£Z^  '^te  of  1  1/4  inches  diameter 
of  .repairs  tk^eU-clol™^^  thl  ^K^T  f"  ^*«^"SbMl*b 
valves.  ^  vaives  or  the  adjustment  of  automatic  stream  regulator 

-  aremaTin"^  La^ry  ttibs  ' 

a  two-  or  tt^e^o5uwS^?SilSv^  ? ? 617  Slnk  iS  generaUy  33 
or  steel  with  an  enai^Si^r^S^^^.*?"       ^mstruct^  °*  cast  iron 
can  set  on  astand.  ■  LauTdSS SmS'es  ^?S'be^talled  on  ^  br**ets  * 
fixed  legs.  TwWmparS?^  " 
extreme  care  ^JS*Jd«5^^SfeSSS^ 1  rff?  ^^and  therefore^ 
counting  a  sink  may  result  in  inj|r7t^^^fg'-  Carelessness  ln  U#»*or 

QUESTIONS  _  ,    '        "  f 

Is    %)lain  the  purpose  of  an  air  gap  in  the  water supply jjine.    '    "  '  ' 

2.    Kitchen  sinks  are  normally  constructed,  of 


3.  '  What  is  the  minimum  size  drain  that  can  be  used  on  water  fountains  ?  ■ 

4.  What  is  the  main  purpose  of  scullery  ^ijiks?  ""  ~       »  *  . 

5'  a^ounSnttatPrOV,deS  at  a  co^tant  pressure  to  the  bubbler  heads  on 
6.    Whi^size  drain  should  be  used  on  a  service  sink?  '* 


7.  .Explain  the  purpose  of  an  indirect  waste  on  a  food  preparation  fixture. 

8.  'Name  the  three  types  of  steam  kettles.  . 
References         w  \ 

1.    AFM  -85-20,  Plumbing  - 
2^    National  Plumbing  Code 


\ 


V.' 


;7i  v 


471 


SG  3ABR55235-V-7 

CORROSION  CONTROL 

OBJECTIVE 

to  co^eorcS0ro8ion.thiS  ^  ***  *  *  y°°  tWM'  T*68'  ««»  ho" 

INTRODUCTION 

The  Air  Force,  agwell  as^ivate  industry,  is  interested  in  eliminating  the  waste 
of  material  and  manpower^ausftd-by  the  action  of  corrosion.  Waste  causesteoenses  in 
replace  materials  that  are  no  longer  serviceable  and  often  causef  hardship  to  fee  Air^ 
Z?™??-™8**  0™9*  replace  tee  unserviceable  equipment.   The  Air  Force  does  not 


w4„u  .  ,  ,:    .  ^   — ^ , *^v.*w^  ^^^xpixicuL.    xiic  ait  rorce  aoes  not 

wish  to  have  its  mission  jeopardized,  because  some^Tsystem  Is  rendered  unservice- 
able  due  to  corrosion.  •*  ^ 

m-^w*?6  Aif  F°/,Ce  haS  worldwide  commitments,  corrosion  becomes  a  great  prc- 
S  2£  iw      6!^e  ^  !°rCe  W<ere  at  one  *«»taUatton,  the  problem  would  not  be  so 
difficult  to  control  Each  metallic  structure  used  by  the  Air  Force  has  its  own  corro- 
sion problem,  requiring  an  individual  solution.  '  , 

In  our  hotoes,  scale  clogs  hot  water  heaters  and  pipes,  while  corrosion  and  its 
products  gat  away  the  metal  walls  of  these  units,  causing  leakage.  -The  Air  Force  as 
well  as  mdustryr-Kas  similar  problems,  but  the  problems  are  much  greater  in  the'Air 
Force,  Instead  of  maintaining  a  few  feet  of  pipe  as  we  do  in  our  homes,  the  Air  Force 
maintains  mites  and  miles  of  pipe.   Thus,  if  the  effect  of  corrosion  on  Air  Force  equip- 
ment can  be  decreased,  i  substantial  saving  can  be  made 


-CORROSION  I, 


JTheory  of  Corrosion 


Man  has  had  corrosion-problems  to  contend  with  ever  since  he  started  makine  ■ 

!E?£l2rV*#?"!*   F°r  th0^89nds  of  ye*r<  «">  only  fact  known  about  corrosion  was 
that  it  would  affect  some  metals  more  than  others.   For  example:  iron,  one  of  the  most 
abundant  and  usefuLmetals,  corrodes  very  much  while  metals,  such  as  gold,  platinum, 

5 ZTOd!  ver.\1™*.  m  later  years,  men  began  to  study  corrosion  to  find  out  1 
what  caused  it  As  might  be  expected,  many  theories  were-proposed  to  explain  corro- 

llll  S      C3Uf !f '  Am0ng      many  toeories,  .the  electrochemical  theory  is  most 
generally  accepted  as  an  explanation  of  corrosion. 


9 

ERIC 


The  electrochemical  theory  of  corrosion  is  best  explained  by  the  action  which  takes 
place  in  a  galvanic  cell.  A  galvanic  cell  can  be  produced  .by  placing  two  dissimilar 
metals  in  a  suitable  electrolyte  as  shown  in  figure  8J.  The  resulting  electrochemical /i^teZJ^u 
causes  one  metal  to  be  negative  or  anodic  and  the  other  metal  to  be  positive  or  cathodic. 
In  a  dry  cell,  the  zinc  can  is  the  anode,  and  the  carbon  rod  the  cathode.  Now,  when  an 
external  electrical  circuit  is  completed,  current  flows  from  the  zinc  case  into  the  elec- 
trolyte, taking  with  it  particles  of  zinc.  This  is  an  example  of  galvanic  corrosion  of  the 
zinc  case.  It  is  this  electrochemical  action  which  illustrates  the  electrochemical  theory. 
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2-1NC  CORROSION 


Figure  81.  A  Galvanic  Cell  Showing  Internal  Galvanic  Action 
Types  of  Corrosion 

Corrosion  may  be  divid.efcl  into  several  types,  such  is  uniform  corrosion,  localized 
corrosion,  and  compositional  corrosion.  Each  of  these  types  is  explained  in  th$  follow- 
ing p&ragraphs.  ^  ' 

UNIFORM  ETCH  CORROSION.  Uniform  etch  corrosion  is  caused  bjr  direct  chemi-  * 
cal  attack.  An  example  of  this  type  of  corrosion  is  zinc  exposed  to  hydrochloric  acid. 
If  you  examine  the  surface  of  zinc  in  a  solution  of  hydrochloric  acid,  you  will  find  that 
the  entire  surface  is  corroding.   Furthermore,  if  the  zinc  is  left  in  the  acid  long  enough, 
it  will  be  dissolved  by  the  acid. 

LOCALIZED  CORROSION.  Localized  corrosion  is  causgg  by  the  electrolyte  action 
of  a  galvanic  cell.  A  local  galvanic  action  is  set  up  when  there  is  a  difference  of  poten- 
tial between  the  areas  on  a  metallic  surface  which  is  in  an  electrolyte*  Localized  cor- 
rosion may  be  in  the  form  of  pits  ^pockets,  or  cavities  due  to  the  deterioration  or 
destruction  of  metal.  \  - 
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Localized  corrosion  may  develop  under  a  number  ^  various  condHionh  wheu  diifei 
ent  types  erf  metal  are  buried  in  the  ground. 

# 

CORROSION  DUE  TO  MILL  SCALE. 
Mill  scale  embedded  in  the  walls  of  iron  pipe 
during  its  manufacture  is  one  cause  of  pipe 
corrosion.   The  mill  scale  (see  figure  82) 
actually  becomes  the  cathodic  area,  the  iron 
pipe  the  anodic  area,  and  the  moist  soil  the 
electrolyte,  as  shown  in  figure  82.  Current 
..  leaves  the  iron  .pipe  wall,,  passes  through- the 
electrolytic  soil  to  the  mill  scale  and  returns 
to  the  iron.pipe.   This  electrochemical  action 
causes  severe  pitting  of  the  pipe  metal  at  the 
anodic  areas.  Continued  action  of  this  type 
will  eventually  weaken  the  pipe  to  the  extent . 

of  failure.  :  Figure  82.  Corrosion  Due  to  Mill  Scale. 

CORROSION  DUE  TO  CINDERS.  Another  type  of  corrosion  occurs  when  iron  pipe 
is  laid  in  a  cinder-fill  in  direct  contact  with  the  cinders.   The  cinders  and  the  iron  pipe 
constitutes  the  dissimilar  metals  with  the  pipe  forming  the  anodic  area,  the  cinders 
the  cathodic  area,  and  the  highly  ioaized  soil  serving  as  the  electrolyte.   The  current 
leaves  the  pipe  through  the  soil  to  the  cinders  and  returns  to  the  pipe.  Severe  corrosion 
occurs  at  the  points  where  the  current  leayes  the  pipe.   This  galvanic  corrosion  wears 
away  the  pipe  at  an  accelerated  rate  because  of  the  nonpolarizing  effect  of  the  cindep*-' 
and  highly  ionized  soil  contamination  of  the  cinders. 

y    CORROSION  DUE  TO  DISSmiLARIJY  OF  PIPE  SURFACE.   This  type  of  galvanic 
corrosion  occurs  when  there  are  bright  or  polished  surfaces  on  some  areas  of  the  1 
pipe  wall  in  contact  with  suitable  electrolytic  soil..  These  bright  ^rfacesbecome 
anodic  to  the  remaining  pipe  surfaces.   In  a  highly  ionized  soil,  th^olished^urfaces 
corrode  at  an  accelerated  rate,*  weakening  the  pipe  at  the  point.   TOeprtright  surfaces 
may  be  made  by  a  pipe  Wrench  producing  scars  and  scratches  on  the  pipe  when  it  was 
assembled.   The  threads  on  both  ends  of  a  coupling  may*  expose  shiny  surfaces  which 
cprrode^asily.  Corrosion  in  ihe  threads  win  eventually  cause  the  perforation  of  the 
pipe  wai^ 

CORROSDN  DUE  TO  DIFFERENT  SOIL  CONDITDNS.   This  is  a  general  corrosion 
problem,  especially  prevalent  in  highly  alkaline  areas.  Corrosion  currents  leave  the 
pipe  wall  into  compact  soils  and  enter  the  pipe  wall  from  light  sand  soil.   The  intensity 
of  the  corrosion  currents  and  the  resulting  rate  of  corrosion  at  the  anodic  areas  of  the 
pipe  are  directly  proportional  to  the  conductivity  of  the  soil.  Earth  current  meters  are 
used  to  determine  the  location  of  the  anodic  and  cathodic  areas  and  t&fe  extent  to  which 
corrosion  current  exists.   This  meter  determines  if  the  pipe  requires  protection. 


SOIL  SURFACE 


CURRENT  FLOW 


k  SEVERE  CORROSION 
AT  ANODE  „ 
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mi  £  » ?  5  i  ?UE  T°„STRAY  CURRENT.  Direct  current  circuits  that  pass  in  and 
out  of  an  electrolyte  usually  cause  stray  currents,  many  of  which  are  a  direct  cause 
of  corrosion.  This  condition  poses  the  greatest  problem  in  the  vicinity  of  elecfrTcal 
transportation  systems  electrified  coal  mines,  or  manufacturing  plants  where  toe 
direct  current  distribution  system  requires  a  ground  as  a  complete  or  partial  circuit 
return..  If  a  metallic  structure,  such  as  a  tank  or  pipeline  is  laid  in  such  an  area  a 
large  galvanic  cell  is  created,  making  an  ideal  situation  for  corrosion  Corrosion 
does  not  occur  at  the  point  where  the  current  enters  the  structure  because  it  is  catoodi 
cally  protected.  However,  at  the  section  where  the  current  feavls * Ts^cture?^re 

LSntHf0"  °CCUrSu   °Tr  a  Peri0d  of  a  year>  ftis  to*  °f  corrosion  hi 
been  known  to  displace  as  much  as  20  pounds  of  pipe  wall  for  every  ampere  of  current. 

CORROSION  DUE  TO  BACTERIA.   Biological  corrosion  is  another  distinct  type  of 

Ci2TS«°?  T11?*  fTt0m  t lf Ctr0lytic  or  ^anic  cell  action  of  minute  orgasms  it 
is  the  deterioration  of  metals  by  corrosion  processes  which  occur  as  either  a  direct 
or  an  indirect  resu  t  of  the  metabolic  activity  of  Certain  bacteria,  particularly  to  water 
or  soil^nvironmen^s.   These  organisms  causing  bacterial  corrosion  are  Eria 


slime,  and  fungi, 


to  th^XS£^T^e  aCti°n  t      SOil  tedu6  to  physicaI  «"  chemi<^  changes 
Sk? %   i  y    ^S0"  °!  01686  °rP|ntom8'.  So-"16  anaerobic  bacteria  types  are  respon- 
^  sible  forfhe  production  of  active  galvanic  cells.   These  cells  are  produS^e  varia- 

?  IE?  nt?leea  C°"5nt  ta  0168011  W*™**  aeration)  or  the  reduction  of toe  hydrogen  ' 
film  over  the  cathodic  areas  (depolorization).  v';  6 

.      Anaerobic  bacteria  are  mostly  found  to  highly  waterlogged,  sulfate  bearing,  blue 
•"££  fhf^tf™*  cinC6ntrati0n  33  wel*  te  *»  "te  varies^eonsEably 

SttS  pSSta! ea?°nS  year*   CaSt  ir°n  ^  St661  Dipe  w  corroded  mostly  by 

COMPOSITIONAL  CORROSION.  Compositional  corrosion  is  a  type  which  alters 
the  composition  of  metals.  A  few  specific  types  are  discussed  to  toe  following  \ 
paragraphs.  ,  *  .  \ 

Deztocification.  One  type  of  compositional  corrosion  is  referred  to  as  'deztocifica-  - 
rT^i  't  \B  corrosion  ^hich  occurs  to  copper  and  zinc  alloys;   When  alloys, 

of  this  ktod  brasses)  are  exposed  to  this,  type  of  corrosion,  toe  zinc  will  dissolve  out 
of  toe  alloy  leaving  only  toe  copper,  since  most  pipe  fittings  are  made  of  brass,  deztoc- 
ification attacks  may  weaken  these  fittings  to  toe  point  of  failure.  In  this  case,  toe  z toe 
ions  go  into  solution  leaving  the  copper.  The  solution  may  be  impure  water  or  oil  that 
acts  as  an  electrolyte.  .      ..  - 

Graphitization.-  Another  type  of  compositional  corrosion  is  graphitization  or 
graphitic  softening.  It  is  a  peculiar  form  of  disintegration  which-attacks  grey  cast  - 
iron    Cast  iron  is  an  alloy  made  of  iron  and  carbon,  toe  carbon  being  In  the  form  of 
paphite.  When  cast  iron  with  such  a  composition  is  subjected  lo  graphitization,  toe 
iron -dissolves  out,  .leaving  behind  only  toe  graphite.  This  action  leaves  cast-iron  pines 
and  other  similar  equipment  weakened  mechanically.  However,'  after  graphitization 
the  graphite  pipe  may  last  formrfy  years  if  it  is  not  subjected'  to  any  mechanical  forces 
or  sudden  pressures.  The  at-ttSn  of  this  type  of  corrosion  is  similar  to  deztocification  ' 
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of  hydrogen  on  ite  surface  XnhldrZ.  ?        ""osion  which  causes  the  formation 

'     *  ew  aays'  800  me  meta*  again  regains  its  original  ductuftv. 
tag  toSTlShS  ta  S?£3°  ntl^r  tP*****"*  accTrd- 


Stress  Fatigue  of  Metals 


Corrosion  Caused  by  Nonelectrolytes 

h^^11  C?rl^n  Steels  31,6  attacked  by  hydrogen  at  temperatures  above  750°T?    Th,«  • 
hydrogen  combines  with  the  carbon  grains  in  the  steel  J£  causes  toe  metal  to  weSe  n 
•at  toe  grain  boundaries  between  the  iron  and  carbon.  to  weaken 

At  high  temperatures,  oxygen  will  combinetffcectly  with  most  metals    Th«  f.m„fl, 
mpS  atT^Ch  °Xygen  ^  COmbine  with  016  ^etalfdeplnds  mosfly  wftoe       of  * 
SSft-  W  Pr0C6SS  °f  ^  *  ^  °^*lene  torch,  to^xyge^mbLs 
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NONELECTROLYTIC  FLUIDS,  Nonelectrolytic  fluids  include  such  liquids  as  pure 
water,  lubricating  oils,  fuel  oils,  alcohols,  etc.  These  fluids  do  not  cause  corrosion, 
but  corrosion  does  occur  in  storage  tanks]  that  contain  these  liquids  ai^d  pipelines  that 
carry  them.  The  corrosion  is  not  caused*  by  the  nqnelectrolyte  liquids,  but  by  the 
foreign  products  in  them.   For  example,  if  impure  water  is  introduced'into  an  oil  pipe- 
line, \  the  water  will  cause  the  inside  of  the  pipe  to  corrode.   The  pipe  is  usually  cooler 
-  than  the  oil  so  that  the  water  collects  on  the  inside  of  the  pipe.  In  a^  storage  tank,  the  1 
water  .being  heavier  than  the  oil  will  settle  to  the  bottom  of  the  tank,  causing  the  bottom 
to  corrode.   Hydrogen  sulfide  and  sulphur  dioxide  may  also  be  introduced  into  the  pipe- 
line to  add  to  the  corrosiveness  of  die  water  that  collected  the  metal.   The  only  way 
to  prevent  corrosiqn  from  this  source  is  to  either  coat  the  inside  of  the  pipeline  and 
tanks  with  a  protective  film  or  to  remove  the  water  from  them.  ...  f 

*  /' 

BACTERIAL  ORGANISMS.   Bacterial  organisms  such  as  bacteria,  fungi,  sUme, 
moulds,  yeasts  and  lichens  are  .also  nonelectrolytic  in  nature  but  responsible  fo^  micro- 
biological corrosion.  Colpnies  of  bacteria  which  live  close  to  a  metal  surf  ace  in  station- 
ary slimy  deposits  produce  such  corrosive^  substances  as  carbon  dioxide,  hydrogen  *, 
sulphide,  ammonia,  and  organic  and  inorganic  acids.   These  corroding  substances  are 
found  only, in  the  locality  of  the  colony,  and  may  be  undetected  in  the  surrounding  water 
or  soil.   Bacteria  causing  corrosion  in  this  way  need  to  produce  only  small  amounts 
'^f-Aorrosive  products  for  localized  attack.'  However,,  colonies  oiFbacteria  which  do  not  * 
produce  corrosive  prppucts  may  act  as'a  protective  film  around  the  metal  causing 
unequal .distribution  of  electrical  potential  which  gives  rise !  t^|g^^anodes  and  cathodes. 
In  this  wayv^flie  production  of  local  Sells  will  cau§g*increas^  action. 

Biological  corro$^on  is  extremely  difficuji^to  control  since  the  organisms  areyery 
restetaitf  t6"hormal^        oksterflitfStion^  Probably  tfrrmost  logical  mfethpd  to"  - 
reduce  microbiological  corrosion  is  by  the  use  of  some  barrier  coating  betweep  the 
environment  and  the  metal.  •  \ 

Corrosion  Caused  by  Electrolytes 

An  electrolyte  is  any  substance  that  conducts  electricity.  It  conducts  electricity 
by  virtue  of  the  fact  tKatit  contains  ions  which  carry  electrical  charges,  either  negative 
or  positive,  and  move  in  electrical  fields.  Some  of  the  more  important  electrolytes  „ 
are  discussed  in  the  following^paragraphs.  ' 

ATMOSPHERIC  CONDITIONS,  Corrosion  due  to  atmospheric  conditions  is  caused 
mainly  by  the  water  in  the  atmosphere.   PurSTWfcter  is  a  nonelqctrolyte,  but  because 
it  is  a  qniversal  solvent,  it  is  not  very  often  foundV)  be  pure.  Rainwater  is  considered 
to  be  pure,  but  this  is  not  true.  As  rain  falls  to  the  ground  ft  dissolves  gases  out  of 
the  atmosphere  and  becomes  impure.   For  this  reason,  any  water  vapor  in  the%atmo- 
sphere  is  also  impure.  If^a*piece  of  metal  is  exposed  to  atmospheric  air,  and  pie  metal 
M  is  cooler  than  the  air,  water  Vapor  from  the  air.  will  colledfbn  the  surface  of  the  metal. 
The  layer  of -water  on  the  metal  may  be  so  thin  that  it  cannot  be  seen;  but  there  is  a 
sufficient  amount  of  it,  if  impure,  to  start  corrosion.  In  this  case,  when  the  gases 
dissolve  into  the  water,  lie  water  .becomes  an  electrolyte.  And  when  metal  is  exposed 
to  an  electrolyte,  galvanic  ceils  are  produced  on^the  surface  of  the  metal,  since  there 
are  impurities^in  it.   Because  of  electrochemical  action  each  one  of  these  cells  starts 
to  act  on  the  metal  causing  corrosion.  .  V  •* 
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WATER  AND  WATER  SOLUTIONS.   If  metal  is  exposed  to  water  or  water  solutions. 
*  *»i  MnN  \k  ;tj;l  ifi  omir  if  Ui#;  vvjitor  or  inr»tal  is  impure.   If  the  .water  or  metal  is  pure, 
vorr'wXw  probably  willjnot  occur;  however,  these  conditions  seldom  exist  in  natare. 
Impurities  in  the  water  and  metal  produce  galvanic  cell's  the  action  of  which  causes 
corrosion.  » 

4  -  ^ 

CHEMICAL  AGENTS.  Chemical  agents  such  as  'acids  and  salt$  also  cause  corrosion/ 
When  the^e  agents  are  present  in  the  environment,  d^ept  chVmicab  at^ck  on  metal  is 
the  result.   For  example,  if  a  piece  of  zinc  is  exposed  tp  hydrochloric  acid,  a-definite 
chemical  reaction  takes  place.   The  zinc  and  hydrochloric  acid  combine,  producing 
zinc  chloride  arfd  hydrogen.   This  action  continues  until  the  zinc  is  completely  dissolved  . 
or  the  acid  is  too  weak  to  act  on  the  zinc.   Corrosion  in  this  case- is  the  dissolving  of  the 
"kzincv  ,  «  ' 

**  «* 
Another  example,  which  may  be  used  to  illustrate  corrosion  through  the  use  of  a 
chemical  agent  is  to  place  aluminum  in  a  lye  solution.   The  lye  will  pit  (corrode)  the 
aluminum  as  long  as  chemical  action  continues'^tween  the  aluminum  and  lye. 

STRAY  ELECTRIC  CURRENTS.   Stray  electricYurrents  are  those  which  are  caused 
by  the  existence  of  direct  current'distribution  systeiAs  using  the  ground  as  a'return  line. 
These  stray  currents  complete^  circuit  between  the  distribution  return  line  and  a 
buried  pipeline  that  is  laid  in  the  vicinity.   Pits  and  cavities  formed  by  corrosion  develop 
in  thf»  pipe  where  the  current  leaves  the  pipeline.   This  action  weakehs  the  pipe. 

Stray  current  corrosion  has  not  been  as  great  a  problem 'since  the  electric  street 
"  cars  have  almost  gone  out  of  existence.  The  only  place'  where  stray  current  corrosion 
is  any  problem  now  is  in  a  few  a^eas  which  have  direct  current  distribution  systems 
using  a  ground  return.  ~j         '  * 

!  .  -  ^ 

.  MATERIALS  LEAST  LIKELY  TO  kE  AFFECTED  1  '* 

-     -  BY  SCALE  AND' CORROSION 

^     Whenever  the  plumber  installs  various  types  of  plumbing  equipment  in  areas  where  « 
corrosion  is  active,  he  should  try  to* select  equipment  which  ii  made  of  materials  least 
affected  by  it   To  prevent  electrochemical  action  in  plumbing  equipment,  it"  should  be 
made  of  materials  that  are  not  affected  by  electrolysis.   Plastic  materials  such  as  poly- 
ethylene polyester  and  polyvinyl  chloride  are  not  acted  upon  by  corrosion*  Glass  is 
anclther  material  that  is  not  acted  on  by  corrosion.   This  is  why  hot  water  tanks  are  lined 
with  glass.  Other  materials  used  for  the  manufacture  of  pipe  which  resist  corrosion  • 
aite  vitrified  clay,  cement,  fiber,  asbestos  and  rubber.  Glass  fibers  reinforced  with 
epbxy  or  polyester  resins  are  also  resistant  to  corrosion. 

Dieleciric  bushings  may  be  iristalledto  stop  electrolytic  action  in  plumfeing,  heating 
and  gas  systems  or  wherever  dissimilar  Ifnetals  are  used.  These  aret  made  oij  nylon 
and  are  usually  colored.  They  withstand  pressures  to  1000  lbs.  and  temperatiires  up  to 
300°F.  »The  bushings  are  usually  placed" in  pipe  systems  as  recommended  by  the  manu- 
facturer. Among  some  of  the  metals  least  likely  to  be  affected  by  corrosion  are  copper, 
brass,  Monel,  stainless  steel,  and  alloys  of  these  metals. 
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COATINGS  AND  WRAPPINGS  FOR  CORROSION  I'ROTECTION 

Coatings  and -wrappings  are  commonly  used  to  comtjat  corrosion  on  exterior  piping 
systems*  There  are  many  different  .types  of  coatings  such  as;  asphalts,  coal  tatfs,  plas- 
tics, mastics,  greases,  and  cements.   These  coatings.are  considered  to  be  insulating 
materials,  but  eaclHs  not  effective  in  all  environments.  Each  one  was^cfeve loped  for  a 
certain,  type  of  corrosive  environment.  * 

Asphalt  Coatings  *  v  - 

Asphalt  base  coatings  are  by  far  the  most  common  type  of  protective  coatings  used. 
Asphalt  base  coatings  are  produced  from1  petroleum^ residue  and  natural  sources.  These,2* 
coatings  can  take  considerable  abrasion  ahd  impact,'  and  temperature  changes  without 
creating  a  corrosive  condition.  However,  they  absorb  considerable  water. and  dissolve 
easily  into  a  form  of  petroleum  product.  . 

Coal  Tar  Coatings'  *  •  " 

Coal  tar  coatings  are  also  commonly, used  on.  pipelines.   They  possess  continuity, 
hardness,  adhesipji  and  corrosiop  resistance  Coal  tar  coatings  are  ies§  expensive 
than  asphalt  coatings:   They  do  not  have  a  very  good  ^npAct  resistance  And  a  wide  tem- 
perature change  often  causes  the  surface  to  crack.  ' 

Paintl!foatings 

Some  of  the  most  important  paints  of  this  kind  are  the\coal  tar,  asphalt,  rubber  and 
vinyl.  t 

Coal  tar  paints  have  the  outstanding  characteristics  of  lowperme£t}ility,  ^resistance 
to  electrolytic  reaction,  and  are  not*ffeqted  by  the  action  of  water.  These  paints  ire 
recommended  for  piers,  marinp  installations,  flood  control  structures,  setfage  disposal 
plants;  and  industrial  concrete  pipelines.  L 

Asphalt  paints  are  especially  weather  resistant  and  durable  against  industrial  fumes, 
condensation  and  sunlight  action.   Because  of  their  resistance  against  water  solvency, 
they  are  used  on  steel  tanks  and  concrete  reservoirs. 

-    Rubber  base  paints  are  very  resistant  to  acids,  alkalies,  salts,  alcohols,  petroleum 
products  and  inorganic  oils.  Resistance  of  these  products  makes  them  ideal  for  use  on 
the  inside  of  metallic  and  concrete  storage  tanks.   If  these  structures  are  submerged  in 
water  or  underground,  a  social  fornuof  this  paint  should  be  used  because  of 
condensation,  t         v  . 
*  '* 
Vinyl  type  paints-  are  one  of  the  many  synthetic  resin  base  paints.  *  These  paints  dry, 
to  a  film  that  is  tough,  a^rasion^proof,  and  highly  resistant  to  electrolysis.   They  are 
odorless,  tasteless,  nontoxic,  and  nonflammable.   The  film  is  expecially  resistant  to 
oils,  fats,  waxes,  alcohols,  petroleums,  solvents,  formic  acid,  organic  acids,  ammo- 
nium hydroxides,  and  phenols.   Because  of  these  vinyl  characteristics,  it  is  very 
applicable  for  tanks,  pipelines,  wellheads,  off-shore  drilling  rigs,  pip*  in  oil  industries, 
railrpad  hopper  cars,  dairy  and  brewery  equipment  stora^i  tank*,  and  <:onmf*to  expo*  ™) 
to  corrosjive  environments.  > 


kinase  Coatings 


,  Greases  are  another  material  used  to  form  a  protective  coating  on  structures. 
These  greases  are  usually  made  frtfm  a  petroleum  base  and  resemble  paraffin  or  wax. 
They  can  be  applied  either  hot  orcold;  however,  they  must  be  projected  by  some  type  ' 
of  wrapping  to  keep  the  grease  from  being  displaced  or.  absorbed  by  the  backfill  soil. 

'  Co  men  t  Coatings 

"Portlafid"  cement  coatings  have  been  used  with  success,  when  properly  applied  to  ,  ' 
pipelines  to  be  laid  uUiighly  corrosive^soils  such  as  areas  containing  acid  mine  drainage 
or  in  brackish  marshes.  Well-mixed  cement,  usually  a  mix  of  1  to  2,  may  be  applied 
to  pipelines.   The  thickness  of  the  cement  applied  may  be  up  to|2  inches.  If  the  cement 
is  properly  mixed  and  ,tamped  around  the  pipe,  it  may  last  for  at  least  forty  years. 
However,  cement  has  a  tendency  to  absorb  moisture  and  crack,  which  in  many  ways 
limits  its  use.   In  fact,\  in  places  where  ithe  cement  cracks,  electrolysis  immediately 
starts  to  corrode  the  metal.   This  cofrtsionTcan  be  partially  prevented  by  painting  the 
pipe  with  a  bituminous  primer  before  coating  it. 

Metallic  Coatings  *  #  *•  • 

Metallic  coatings  such  as  galvanizing  (zinc  coated)  is  very  effective  in  protecting 
any  metallic  structure  or  pipe  against  atmospheric  type  corrosion,   this  type  qf  coating 
is  ideal  for  cold  water  lines  ajid  metals  exposedj  to  normal  atmospheric  temperatures. 
However,  at  elevatecf  temperatures  as.  in  high,  temperature  -equipment;  -  metals  ^uch  as 
iron-  corrode  rapidly.   The  reason  for  this  is  that  s*t  a  critical  temperature  of  approxi- 
mately 140  F  iron  becomes  anodic  to  zinc.   This  results  in  the  iron  becoming  die  sacri- 
ficial anode  which  corrodes  readily. 

Plastic  Wrapping  *  S 

Plastic  wrappings  come  in  rolls  like  scotch  tape.  They  may  be  procured  in  various* 
widths  to  suit  the  user.   The  tape  is  wrapped  around  the  pipes  before  they  are  laid  in 
the  trench.   The  wrappings  are  applied  by  a  simple  device  mat  is  clamped  on  the  pipe 
and  turned  by  the  plumber.   Pipe  joints  are  wrapped  after  the  pipes  are  laid  in  the 
trench.  '  '  •  "  X 

.  o 

GALVANIC  CATHODIC  PROTECTION 

Galvanic  cathodic  protection  is  a  method,  used  to  protect  metal  structures  from  the 
action  of  corrosion.   As  explained  before^  galvanic  cell  corrosion  is  the  major  contrib- 
uting factor  to  the- deterioration  of  metal  by -electrochemical  reaction.   The  area  of  a 
structure  that  corrodes  is  the  anode  or  positive  side  of  the  cell.  Corrosion  occurs  . 
when  the  positive  electric  current.leaves  the  metal  arid  enters  the  electrolyte.  Galvanic' 
cathodic  protection  is  designed  to.  stop  this  positive  current  flow.  When  the  current  is 
stopped,  the  corrosive  action  stops  and  the  anodes  disappear.   This  type  Of  protection 
depends  upon  the  neutralization  of*  the  corroding  current  and  the  polarization  of  the 
cathode  metal  areas.  .  -  ' 

'     '  .  1  ■      '  '        r  ■ 
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Galvanic  cathodic  protection  is  a  means  to  reduce  or  prevent  the  corrosion  of  a 
metal  surface  by  the  use  of  sacrificial  anodes  or  impressed  jcur  rent  methodfe.  The 
sacrificial  anode  method  is  known  as  the  galvanic  anode  method  and  the  latter  method 
merely  as  the  impressed  current  method.   These  two  methods  can  be  used  separately 
or  in  conjunction  with  each  other,  depending  upon  the  corrosive  characteristics  of  the 
electrolyte  surrounding  the  structure. 


Galvanic  Anode  Method 


The  galvanic' anode  method  of  cathodic  protection  uses  an  electrode  referred  to  as 
a  sacrificial  anode  that  corrodes  to  protect  a  structure.   This  sacrificial  anode  is 
electrically  connected  to  and  placed  in  the  same  electrolytic  area  of  the  structure.  -  The 
anode  used  to  protect  iron  or  steel  structures'  should  be  made  of  magnesium  or  zinc,  so 
that  it  will  produce  a  sufficient  potential  difference  to  cause  the  structure  to  become 
a  cathode.   The  action  of  this  type  of  galvanic  protection  causes*  the  electric^current 
to  flqw  from  the  sacrificial  anode  through  the  electrolyte  to  the  structure  to  be  protected. 
The  electrical  connection  between  the  two  metals  completes  ttye  circuit  and  allows  the 
current  to  return  to  thfe  corroding  metal.   The  sacrificial  anode  becomes  the  anode  of 
the  established  dissimilar  metal  galvanic  cell  and  the  structure  to  be  protected  becomes 
the  cathode/  The  current  from*  the  sacrificial  anode  is  intense  enough  to  oppose  or 
prevent  all  positive  currentilows  from  Reaving  the  anodes  in  the  structure  to  be  pro- 
tected.  These  anodes  are  then.suppressed  and  the  metal  in  the  structure  becomes  a 
cathode.   The  prevention  of  these^positive  current  flow  from  the  anodic. areas  in  the 
structure  reduces  the  corrosion  rate  to  almost  zero. 

Galvanic  cathodic  protection  is  used  in  areas  where  the  corrosion  rate  is  low  and  * 
electric  power  is  not  readily  available.  Figure  83  shows  a  typical  example  of  galvanic 
cathodic  protection. 


ELECTRICAL  CONNECTING  WIRE 


THERMIT  WELD 
CONNECTION 


TANK  OR  PIPE 
(CATHODE)  . 


MAGNESIUM  ANODE 
IN  BACK  FILL 


(SOIUENVIRONMENT) 

Figure  83.   Galvanic  Cathodic  Protection. 


Impressed  Current  Method 

The  impressed  current  method  of  cathodic  protection 'is  designed  to  protect  iargd 
metal  structures  located  in  corrosive  areas.   With  this  method  *of  protection  a  source  of 
alternating  current  is  required.   In  addition,  a  rectifier  is  needed  to  obtain  the  required 
direc^current  potential.  . 

^  t 
The  basic  principle  of  ths  impressed  current  method  is  merely  the  application  of 
the  galvanic  cell  reaction.   The  component  parts  of  this  method  are:  the  oathode  which 
is  the  metal  structure  to  be  protected,  the  anode  made  of  suitable  anodic  niaterial,  the  • 
electrolyte  or  ground  which  is  the  ionized  corrosive  material,  and  the  rectifier  and 
various  connections  which  serve  to  complete  the  electrical  circuit.   The  operation  of 
this  method  depends  on  the  rectifier  which  forces  direct  current  from  the  {jnode  through 
the  electrolyte  (ground)  to  the  metal  structure  to  be  protected.   This  method  causes  the 
metal  structure  to  be  the  cathode,  suppresses  all  anodic  currents  from  it,  and  in  turn 
prevents  corrosion  of  the  structure.   Figure  84  shows  a  setup  of  an  impressed  current 
method  of  cathodic  protection. 


•AC  SUPPLY 


Figure  84:  Impressed  Current  Method  of  Cathodic.  Protection. 

.     FIELD  TEST  EQUIPMENT  FOR  CATHODIC  PROTECTION 

The  field  test  equipment  which  the  plumber  uses  to  make  tests  when  installing, 
operating,  and  maintaining  cathodic  protection,  systems  are  discussed  in  the  following 
paragraphs:  l 

j  .         •  • 
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Volt-Millivoltmeter 


-    In  corrosion  and  cathodic  protection  testing  in  tfie  f  ield,  it  is  necessary  to  measure 
the  potential  of  the  structure  being  investigated  as  compared  to  the  earth  along  the  struc- 
ture and  to  other  metallic  structures.  'It  is  also  necessary  to  ineasure  the  potential  of 
rectifiers,  batteries,  galvanic  anodes,  and  sometimes  potentials  along  the  earth's 
surface  to  determine  the  distance  being  protected.   The  potentials,  may  vary  from 
millivplts  to  20  volts  or  more.   For  tMs  purpose  various  fypes  of  voltmeters  are  used 
One  such  instrument  is  the  volt-millivoltmeter,   It  is  a  recording  instrument  designed 
with  a  chart  that  makes  one  revolution  in  24  hours.   Wh<=?h  the  instrument  is  -copnected 
to  the  points  to  be  measured,  it  will  record  the  variations  in  potential  and  reveal  the 
electrolytic  conditions  ground  a  structure*  \ 

Multicombination  Meter  , 

A  meter  quite  often  used  in  cathodic  protection  work  is  the  multicombination  meter. 
It  is  designed  as  a  combination  unjt  and  actually  consists  of  more  than  one  instrument. 
The  meter  can  be  used  as  a  high-resistance  voltmeter,  an  ammeter,  and  milliammeter, 
a  low  resistance  voltmeter  and  millivoltmeter,  and  a  potentiometer  voltmeter.  ^ 

«    ^?  Mj^m"naHdn  meter  may  be  used  to  meksure  galvan'ic  anode  current  between 
^StL ^^s^ture^alv^  current  between  structures,  an3  potential S wS 
other  types  of  voltmeters  and  millivoltmeters.  .  • 


Resistivity  Instruments 


/ 


Resistivity  measuring  instruments  are  units  used  to  test  the  corrosive  action  of  a 
soil.   Tests  regardihg  soil  corrosivity  are  necessary  when  designing  cathodic  protection 
systems.   Information  from  these  'tests  is  used  to  locate  the  most,  corrosive  areas  where 
a  pipeline  is  to  be  laid,  the  most  corrosive  areas  of  an  existing  pipeline,  the  best  loca- 
tion for  anode  beds,  and  other  applications  when  the  corrosivity  of  the  soil  is  to  be 
known,  -  ' 

One  of  the  simplest  methods  for  making  a  resistiviiy  test  is  to-use  a  single  probe 
resistivity  meter.   It  consists  of  a  probe  with  two  electrodes,  an  indicating  instrument, 
switches  arid  required  wiring.   To  use  this  instrument,  the  probe  is  inserted  into  the 
ground  >nd  current  applied  to  it.   The  indicating  instrument  will  give  a  reading,  which 
expresses  the  corrosiveness  of  the  soil. 

Buried  Pipe  Locator  4 

In  the  field  of  cathodic  protection  work,  it  is  necessary  to  locate  pipe  in  order  to 
locate  interferences  in, the  cathodic  protection  system.   For  this  purpose,  an  electronic 
pipe  lo<?atftr  is  used.  The  main  components  of  the  locator  are  the  directional  transmitter 
and  the  directional  receiver,   Each  on§  of  these  units  is  carried  by  an  operator.  The 
operators  are  usually  about  3D  feet  apart..  During  actual  operation,  th'e  transmitter 
sends  out  signals  vhich  travel  along  the  pipeline.   The  receiver,  in  turn,  picks  up  these 
Signals  in  varying  intensities  depending  on  the  distance  the  operators  are  from  the  pipe. 
When  both  operators  are  directly  over  the  pipe,  a  maximum  response  will  be  obtained 
in  the  phones  and  on  the  visual  meter  of  the  receiver.   In  this  manner,  almost  any  pipe 
can  be  located  easily  and  accurately. 
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i  mtective  Coating'Leak  Detector 

A  protective  coating  leak  detector  referred  to  as  a  "Holiday  Detector"  has  been 
developed  to  detect  the  imperfections  (holidays)  in  pipe  coatings.   The  holiday  leak 
detector  is  an  instrument  which  operates  bj^the  use  of  an  electriG  current  -  ^When  it  is  * 
being  moved  along  a  pipe  which  is  covered  by  a  coating  or  wrapping,  a  completed  circuit  . 
between  it  and  the  pipe  reveals  a  holiday,  and  causes  a-bell  to  ring,  or  a  bulb  to  light 
O"  i  buzrer  to  sound. 

^       MAINTENANCE  OF  ANODE  SYSTEMS 

The  anode  system  of  cathodic  protection  requires  very  little  maintenance  because 
it  has  no  power  source  and  requires  no  regulation*  ^ 

Magnesium  and  zinc  anodes  used  in  this  system  sometiraes  suffer  TocaTor  self- 
corrcfsion  which  reduces  their  efficiency,  JWhentheir'efficiency  dr-qos  to  a  minimum, 
they  must  be  replaced.   Anode  life  varies  from  five  to  30  years,  depending  upon  the 
type  of  anode  used.   It  is  conservative  to  figure  that  about  17  pounds  of  magnesium  or  - 
25  powds  of  zinc  are  wasted  away  by  electrolysis  fiom  an  anode  ggj?*ampere  year. 

jiJpsuiated  wire  is  used  to  make  the  electrical  connection  between  the  anode  and  the 
structure  to  be  protected.   The  insulation  must  be  o^pable  of  long  life  in  the  electrolyte 
without  failure.   Wire  with  deteriorated  insulation  rfiust  be  replaced. 

Test  stations  should  be  installed  in  the  anode  system  so  that  the  effectiveness  of 
cathodic  protection  can  be  determined, 

MAINTENANCE  OF  IMPRESSED  CURRENT  SYSTEMS 

The  impressed  system  of  cathodic  protection  requires  considerably  more  mainte- 
nance than  the  anode  system.   This  is  because  a  direct  current  is  used  for  the' operation  ' 
of  the  system.   The  current  may  be  supplied  by  batteries,  wind-driven  generators, 
motor -generator  sets,  engine-driven  generator  sets,  or  transformer  rectifier  $jets. 
By  far,  the  most  widely  used  and  cheapest  source  of  direct  current  is  from  the  trans- 
former rectifier  set.    Batteries,  engine-driven  generator  sets  and  wind-driven  genera- 
tors can  be  used  to  furnish  alternating  .current*  when  i\isjiot  available  to  operate 
transformer  rectifier  sets.  The  transformer  rectifier  will  require  much  less  mainte- 
nance and  servicing  than^other  sources  erf  current   However,  systematic  maintenance 
p^ocetfures^must  be  used  to  keep  these  units  in  operating  condition. 

The  transformer  rectifier  set  consists  of  two  units,  a  transformer  and  rectifier. 
The  transformer  is  used  to  step  the  high  voltage  down  to  a  value  of  12  to  40  volts,  and 
v  the  rectifier  is  used  to  change  alternating  current  to  direct  current   Connections  on 
this  unit  must  be  kept  tight. 

The  materials  most  often  used  for  anodes  with  impressed  current  are  aluminum, 
high  silicon  cast  iron,  anrt  graphite.   Scrap  iror  and  steel  may  also  be  used  for  anodes,  " 
Steel  ?.nodes  waste  away  at  a  rate  of  20  poun'^3  per  ampere  yeai .   Anodes  must  be 
r^pJ-jced  v/hen  they  are  totally  wasted  ?.#ay,  ' 
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Wire  with  an  insulation  that  resists* electrolytic  action  must  be  used  to  make  the 
connections  between  the  anodes  and  the  structures  to  be  protected.   The  insulation  on 
.existing  current  carrying  lines  should  be  checked;  and  if  deterioration  is  evident,  the 
wires  should  be  replaced.   Anj^ovefhead  electrical  lines  should  also  be  checked  to  see 
that  they  are  securely  fastened  to  the  poles  and  the  cqnnections  are  tight. 

SUMMARY" 

^  Corrosion  is  a  wasting  away  of  a  metal  by  electrochemical  reaction,   it  affects 
almost  any  structure  which  is  made  of  metal.  -The  electrochemical  theory  is  most 
generally  accepted  to  explain  the  action  of  corrosion. 

Corrosion  may  be  divideH  into  such  types  as  uniform  corrosion,  localized  corrosion 
and  compositional  orrosion.   Uniform  corrosion  is  caused  bv  a  direct  chemical  attack. 
Localized  corrosion  is  caused  by  mill  scale,  cinders,  pipe  surface,  soil  conditions, 
stray  currents,  and  bacteria.   Compositional  corrosion  is  caused  by  dezincification 
graphitization  and  hydrogen  embrittlement. 

Corrosion  is  caused  by  electrolytes   but  not  by  nooelectrolytes.   The  materials 
which  are  least  likely  to  be  affected  by  corrosion  ire  plastics,  glass.  vitrifi<?d  clay, 
cement,  fiber,  asbestos  and  rubber.   The  metals  which  resist  corrosion  are  copper, 
brass,  Monel,  stainless  srteel,  and  alloys  of  these  metals.   Coatings  and  wrappings  are 
placed  on  pipe  to  reduce  the  action  of  corrosion.   These  may  consist  of  paints,  greases 
cements,  zinc  coatings,  and  plastic  wzapning,  . 

Galvanic  cathodic  protection  is  a  method  of  protecting  metal  structures  from  corro- 
sion.  There  are  two  methods  in  use,  the  galvanic  anode  method  and  the  impressed  cur  - 
rent  methodr  Some  of  the  mast  important  test  equipment  used  in  cathodic  protection 
/ieid  work  are  the  volt- millivolt  meter,  multicombmation  meter,  resistivity  meter, 
buried  pipe  locator,  and  protective  coating  leak  detector.   The  equipment  used, in 
cathodic  protection  systew?  should  be  maintained  as  lecommended  bv  the  manufacturer 
of  the  equipment.  *  * 

REFERENCES  , 

A™  85-20  " 

AFM  88-9,  chapter  4. 
QUESTIONS 

1.  '  What  is  corrosion  ? 

2.  What  types  of  structures  does  it  affect? 

3.  Explain  the  electrochemical  theory. 

4.  Give  p.n  example  of  uniform  con-"?,  in".. 

/JOrr 
~>  O  • 
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5.  What  is  compositional  corrosion? 

6.  How  does  hydrogen  affect  metals? 

7.  What  effect  do  stresses  have  on  metals? 

8.  Why  do  noneleclrolytes  in  some  cases  cause  corrosion? 

9.  What  materials  are  least  likely  to  be  affected  by  corrosion? 

10.  What  is  the  purpose  of  wrappings  and  coatings  on  pipelines? 

11.  List  some  of  the  wrappings  and  coatings  used  on  various  structures.  ' 

12.  What  is  galvanic  cathodic  protection? 

13.  What  two  types  of  cathodic  protection  methqds  are  there? 

14.  What 'field  test  equipment  is  used  in  cathodic  protection? 

15.  What  is  the  purpose  of  each  type  of  test  equipment? 

16.  What  maintenance  should  be  j»erformed  on  anode  systems  of  cathodic-protection? 

17.  What  maintenance  should  be  performed  on  impressed  current  systems  of  cathodic 
protection? 
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Sheppard  AFB,  Texas  •  .    February  1975 


'   WINTERIZING  BUILDING  PLUMBING  SYSTEMS 

OBJECTIVE 

This  workbook  will  give  you  practical  experience  winterizing  the  pipes  in  a  building 
and  thawing  frozen  pipes.  <y 

Standard  of  Performance: 

All  questions  must  be  answered  and  all  answers  must  be  correct. 

All  missions  must  be  completed. 

All  Completed  work  must  comply  with  the  standards  in  AFM  85-20.  \ 
EQUIPMENT 

Basis  of  Issue 

SG  3ABR55235-V-1       x  '    1 /student  *  '  v 

WB  3ABR55235-V-1-P1X  1 /student 

AFM  85-20  1/team 

Sponge  *  '  1/team 

Force  Cups  (Plunger)  1/team 

Garden  Hose  '  ~  1/team 

Pail  l/tearri 

Antifreeze  l/team 


PROCEDURES 


•s 


Mission  1 

Winterize  the  plumbing  systems  in  the  booth  area  using  the  following  procedure: 

1.   .Drain  the  water  pipes 

*  .     —  -  »  *  -~ 

a.  Close  the  stop  and  waste  valve. 

b.  Remove  the  cap  from  thje  side  of  the  stop  and  waste  valve. 

c.  Open  the  drain  valve  in  the  hot  water  distribution  main.  , 

d.  Open  all  shower  and  lavatory  faucets^. 

e.  Open  the  temperature  and  pressure  relief  .valve  (located*  at  top  of  the 
water  heater).  *  . 
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f.  Explain  why  its  necessary  to  open  all  foe  faucets  and  the  temperature 
v^  and  pressure  relief  valve  when  draining  the  system.   


Drain  the  water  closet 

a.  Flush  the  *water  from  the  tank.  . 

b.  Use  the  force  plunger  and  remove  as  much  water  from  the  bowl  as 
possible.  .  ' 

c.  *  Use  a  sponge  and  remove  the  remaining  water  from  the  bowl  and  tank. 

(B6th  the  bowl  and  tank  must  be  completely  dry. ) 

Drain  the  water  heater 

a.  Shut 'off  the  source  of  heat. 

NOTE:  On  a  gas-fired  heater  this  is  accomplished  by  closing  the  gas  shut- 
off  valve.  On  an  electrical  hot  water  heater,  you  must  disconnect  the  electri- 
cal power.  1 

%  -  *  ~~ 

b.  Attach  a  garden  hose  to  th6  drain  valve. 

c.  Place  the  other  end  of  the  garden  hose^in  a  pail  or  drain. 

d.  Check  the  temperature/an#  pressure  relief  valve  to  make  sure  it's  open. 

e.  Open  the  drain  valve. 

*—  \        *  . 

f .  Why  is  it  necessary  to  shut  dff  the  source  of  heat  before  draining  the 

water  heater  ?   '   \   •  ^ 

f 

g.  Why  is  it  necessary  for  the  temperature  and  pressurtf-j?elief  valve  to  be 
open  when  draining  the  water  heater  ?  *  j  , 
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Winterize  a  pltimbing  waste  system 


a.  Prepare  approximately  1  1/2  gallons' of  antifreeze  mixture,   (The  mixture 
consists  of  two  parts  antifreeze  and  three  partp  water. ) 

b.  Pour  (very  slowly)  one/ quart  of  the  mixture  down  the  lavatory  drain. 

c.  Explain  the  reason  for  step  b.  


d.   Pour  the  antifreeze  mixture  into  the  water  closet  bowl  slowly  until  the 
bowl  is  full.   How  will  you  know  when  the  bowl  is  full?. 
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e.^  _.Name_f.cmr„kinds.  of_mixtures  that  can -be  used  to  winterize  traps. 

(1)   . 

(2)  

(3)  '  

i 

(4)  •  ' 


f ♦   What  is  the  main  disadvantage  of  using  alcohol  and  water  for  winterizing 
traps? 


7 


g.   What  is  the  main  disadvantage  5f  using  calcium  chloride  and  water  for 
winterizing  traps?  


j  . 
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.     >..    '  ■  ■   .  '   

r<    '-    ;    ,         ..  .  .  -  ;  •      "•  " 

/ 

h#  Name  three  things  that  can  be  used  to  wrap  pipes  to  prevent  freezing. 

a)       .   ;  '  -         -  - 

'(2)  •  ^ 


(3) 


Mission  2 

THAWING  FROZEN  PIPE**  ^ 

#  • 

1.    Water  will  flow  from  a  faucet  at  point  "A"  but  downstream  no  water  flows 
from  the  point  "Bf\   Locate  the  point  w|jere  tne  pipe  is  restricted  or  frozen, 


±  ,  =   :  c  

2.    Frozen  drainage  lines  can  be  detected  t?y  opening  the  faucets  at  the  fixture 

»    4?  ■ 

and  observing  the  of. the 


/ 

3.  One  method  of  thawing  a  frozen  pipe  jl  to  pour  hot  water  on  a  

wrapped  around  the  frozen  pipe.  1  ,  ^  w 

4.  List  thre^Jiazards  involved  when  thawing  frozen-pipe  with  hot  water, 
a*   > 


c. 


5.    Explain  the  procedures  for  applying  the  heat  when  thawing  a  frozen  pipe  with 
a  torch.'  f  4 


jL 


6.  .List  tHree  hazards  inyolved  when  using  torches  to  thaw  frozen  waterlines. 

a...    '    \   :  .   .  ' 


b. 


*  1  —  «  1  '  8 

\  -       •  V 
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7.    List  two  advantages  of  using  electrical  devices  to  tha#  pipes* 
.a. 


8.    Explain  why  it  is  necessary  to  have  clean  tight  connections  when  using  electri- 
cal devices  to  thaw  pipe.  _\  


9.    Name  the  device  that  is  used  to  connect  electrical  thawing  equip menHe-pipe. 

•  **  •  * 

 V  .  

s 

10.    Name  three  elecirical  devices  that  can' be  used  to  thaw  frozen  pipe.  b  • 

a.  .  2  

c. 


11.    Name  one  disadvan||ige  of  using  heat  tapes  for  thawing  pipe. 


12.    When  using. a  welding  machine  or  a  low  voltage  transformer  to  thaw  a  frozen 
pipe,  why  is  it  necessary  to  .make  the  connections  aldose  to  the  frozen  areas 

as  possible? 

.  ■   l->  "  ^ — :  


13.    What  will  happen  if  you  touch  the  exposed  electrical  terminals  when  using  an 
electrical  device  to  thaw  pipe  ? 


14.    Name  two  typ^s  of  chemicals  that  can  be  used  to  thaw  drainage  lines. 

a.  t   

b. 


e — a  :  

5 
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15,    Explain  how  chemicals  melt  ice. 


16.    List  three  hazards  involved  when  using  chemicals  to  thaw  frozen  drainage. 

a.  ' 

b.  

c. 
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MAINTENANCE  OF'  VALVES 


OBJECTIVE 


This  workbook  wUl  give  xou  Practical  experience  locating  and  identifying  Jhe  majqr 
components  of  valves,  and  in  repairing  a  globe  valve. 

Standard  of  Performance: 

All  questions  must  be  answered  and  all  answers  must  be  correct. 

»  « 

All  work  must  comply  with  the  standards  in  AFM  85-20  and/or  the  manufacturer's 
specification.  ^ 


EQUIPMENT 

SG  3ABR55235-V-2 
WB  3ABR55235-V-2.pl 
Plumber's  Tool  Kit 
Shop  Tools 
Valve  Repair  Kit 
Plumbing  Valve 

PROCEDURE 


Basis  of  Issue 
lVstudent 
1/student 
1/2  students 
1/2  students 
1/2  students 
1/student 


1. 


Mission  1 

IDENTIFICATION  AND  PURPOSE  OF  VALVES 

> 

Identify  the  valves  illustrated  below  by. writing  their  names  in  the  blank  spaces 
provided.  • 

•  WHEEL  NUT 

*  LOCK  WASHER 

HANO  WHEEL 
STEM 

STUFFING  NUT 
GLAND 
PACKING  ' 

80NNET  1  ' 

UNION  BONNET 
RING  *  , 

ONE-PIECE  WEOGE 
SEAT  RING  \ 
BODY 


Figure  1.   Plumbing  Valves 
7 
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WHECl 

WHEEL  NUT 

STEM  i 

PACKING  NUT 

GtAND 

PACKING 

STUFFING  SOX 

SONNET 

UNION  BONNET  KING 
EODY  SEAT  XING 

DISC  STEM  KING  . 
SUP-ON  DISC  HOIDEK 

DISC 

LOCK  WASHER 
BODY 


Figure  2.   Plumbing  Values 


2. 
3. 


A  gate  valve  must  be  either  fully 
A  gate  valve  


or 


(can,  cannot)  be  used^to  control  the  rate  of 


flow. 

When  opening  ar  closing  a  gate  valve,  b^ck  off  the  stem  approximately  1/4  to. 
1/2^5^11  to  prevent  


7 


List  four  types  of  discs  used  on  globe  valves. 

a.  

b.  ' 


c. 


d. 


(can,  cannot)  be  used  to  control  the  rate-  of 


6.  A  globe  valve__  

flow. 

7.  Name  one  advantage  of  a  compositional  type  disc  in  a  globe  valve. 


8.    A  check  valve  provides  free  flow  in^ 


direction  only. 
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WB  3ABR55235-V-2-P1 


MAINTENANCE  OF  VALVES 


OBJECTIVE 


This  workbook  will  give  you  practical  experience  locating  and  identifying  the  major 
components  of  valves,  and  in  repairing  a  globe  valve.  • 

Standard  of  Performance: 

•t  '  * 

,  JU1  questions  mist  be  answered  and  all  answers  mu?t  be  correct 

All  work  must  comply  with  the  standards  in  AFM85-20  and/or  the  manuf acturer's 
specification.  ' 


EQUIPMENT  . 

SG  3ABR55235-V-2 
WB  3AER55235-V-2-P1 
Plurmberrs  Tool  Kit 
Shop  Tools 
Valve  Repair  Kit 
Plumbing  Valye 


Basis  of  Issue 
1 /student 
1 /student 
1/2  students 
1/2  students 
1/2  students 
i/student 


PROCEDURE 


Mission  1 

IDENTIFICATION  AND  PURPOSE  OF  VALVES 


1.    Identify  the  valves  illustrated  belowv^y  writing  their  names  in  the  blank  spaefes 
provided. 


WHEEL  NUT 
LOCK  WASHER 

V 

HAND  WHEEL 
STEM 

STUFFING  NUT 
GLAND 
PACKING 
BONNET 

UNION  BONNET 
RING 

ONE-PISCE  WEDGE 
SEAT  RING 
BODY 


t   Figure  1.   Plumbing  Valves 
7  • 
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wh\el 


WHEEL  NUT 
STEM 

PACKING  NUT 
GLAND 
PACKING 
STUFFING  tOX 
SONNET 

UNION  SONNET  RING 
SODY  SEAT  RING 

DISC  STEM  RING 
SLIP-ON  DISC  HOLDER 

DISC  ' 

LOCK  WASHER 
SODY 


B. 


Figure  2,  Plumbing  Values 


A  gate  valve  must  be  either  fully 


or 


(can,  cannot)  be  used  to  control  the  rate  of 


A  gate  valve 
flow. 


When  opening  or  closing  a*  gate  valve,  back  off  the  stem  approximately  1/4  .to 

1/2  turn  to  prevent   '  

List  four  types  of  discs  used  on  globe  valves. 

a.  ' 

b.  _  

c.  

d. 


A  globe  valve 
flow. 


(can,"  cannot)  be  used  to  control  the  rate  of , 


Name  one  advantage  of  a  compositional  type  disc  in.  a  globe  valve* 


A  check  valve  provides  free  flow  in 


direction  only. 
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9.    Name  the  two  basic  types  of  check  valves. 


a. 


b. 


10, 
11. 


Plug  valves  are  either  fully  opened  or  fully  closed  with 


turn  of  the  handle . 


List  five  places  where  plug  type  valves  are  normally  used, 

a.  

b. 


cr 


12.    Maintenance  of  plug  valves  consists  of 


and 


13,    Name- the  type  of  valve  normally  used  in  gas  lines. 

Mission  2 
REPAIR  OF  A  GLOBE  VALVE 
1.    Refer  to  the  cutaway  drawing  below  when  repairing  the  globe  valve. 


/ 


WMiil 
WNIU  NUT 
STIM 

PACKING  NUT 
GIANO 
PACKING 
STUFFING  iOX 
•ON  NIT 

UNION  iONNIT  SING 
•  OpY  SEAT  SING 

DISC  STIM  SING 
SUP-ON  DISC  HOlOiS 
•ISC 

l6vCK  WASHIt 
IODY 


Figure  3.  Globe  Valve 


9  . 


499 


jaws  of  the  vise. 


2.  Procure  a  globe  valve  from  supply  or  your  instructor. 

3.  Place  the  valve  in  the  vise  with  the  ends  of  the  valve  against  the 

4.  Remove  the  wheel. 

5.  Remove  the  packing  nut. 

6.  Remove  the  gland. 

7#  Remove  the  union  bonnet  ring.  •  * 

8.  Remove  the  stem,  bonnet  and  disc  assembly. 

9.  Inspect  the  valve  seat. 
NOTE:  If  the  valve  seat  is  rough,  resurface  it  as  follows: 

10.  Select  the  largest  stem  gixide  that  will  enter  the  valve  body. 

11.  Select  the  largest  cutting  head  that  will  fit  the  valve  seat. 

12.  Select  a  pilot  nut  that  will  fit  snugly  in  the  valve  opening. 

13.  Slip  the  stem  guide  on  the  stem. 

14.  Screw  the  cutter  head  on  the  end  of  the  stem. 

15.  Screw  the  pilot  nut  on  the  end  of  the  stem. 

16.  Place  the  cutter  head  in  the  valve  body. 

♦ 

17.  Tighten  the  stem  guide  in  the  valve  body  (handtight). 

18.  Attach  the  ratchet  handle  to  the  top  of  the  stem. 

19.  Apply  light  downward  pressure  on  the  top  of  fee  stem.  \  / 

.  *  * — 

20.  Rotate  the  stem  in  the  clockwise  direction. 

21.  Check  the  valve  seat  frequently.  Continuelhe  cutting  operation  until  the  valve  seat 
is  smooth. 

NOTE:  Some  globe  valves  have  replaceable  seats.   If  the  valve  seat  cannot  be 
•  repaired,  remove  and  replace  it  as  follows: 

Select  a  seat  key  that  will  fit  the  old  seat. 

NOTE:  Valve  seats  usually  have  a  square  or  octagon  opening. 


22. 
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\2Z.  Slip  the  stem  guide  on  the  seat  key. 

24.  Place  thereat  key  in  the  opening  of  the  old  seat  in  the  valve  body. 

25.  Tighten -the  stem  guide  (handtight). 

26.  Attach  the  ratchet  handle  to  the  top  of  the  stem. 

27.  Remove  the  old  seat  by  turning  the 'ratchet  handle  countlrclockwise.         ^  4 

28.  Remove  the  seat  key,  seat  and  stem  guide  from  the  valve'body. 

♦  ^ 

29.  Remove  the  old  valve  seat  from  the  seat  key. 

30.  Install  the  new  seat. 

%  * 

NOTE:  Installation  of  the  new  seat  is  the  reversal  of  the  removal  procedures. 

31.  Inspect  the  old  valve  disc.   (If  it  is  faulty  replace  it  with  a  new  disc. ) 
**32.    Reassemble  the  valve  disc,  valve  stem,  and  boonet. 

33.    Insert  the  assembly  into  the  valve  body.  ,  * 

•  34.  Check  the  gland  and  packing.  (Peplace  if  necessary. ) 

V 

35.  Complete  the  reassembly  of  the  valve. 

36..  Remove  the  valve  from  the  vise.  * " 

37.  Attach  the  valve  to    source  of  pressure  and  flush  the  valve. 

38.  Close  the  valve  and  test  for  leakage. 

39.  If  a  globe  valve  leaks  around  the  st$m,  what  maintenance,  should  be  accomplished 

*    >     '                                     .     .                    ■  '  8 
first?  s.  ;  ■,   -   ^_ 

'"   1   3 — :  ;  1  

40.  If  a  globe  valve  with  a  compositional  type  disc  leaks  internally,  what  maintenance 
should  be  accomplished  first?  -  ■   ' 


41.    A  glofcg  valve  is  leaking  ^between  the  bonnet  and  valve  body.   What  maintenance 
is  required?   " .   ^_ 


•  t 


11 
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•  '  '  WB  3ABR55235-V-3-P1 

MAINTAINING  SEWERS 

OBJECTIVE 

This  work|S5k  will  give  you  practical  experience  maintaining  sewers. 
Standard  of  Performance: 

All  questions  must  be  answered  and  all  answers,must  be  correct. 

*  \ 

All  completed  work  must  comply»with  AFM  8&^20.  *  - 

EQUIPMENT 

Basis  of  .Issue 
SG  3ABR55235-V-3.  1/studerit  • 

WB  3ABR5523  5-V-3-P1  "  1/stu'dent 

Power  Auger  1 /class 

Plumbers  Tool  Kit  1/2  students 

Shop- and  Power  Tools  1/2  students  4 

Pipe  Detection  Instruments  i/class 


PROCEDURE 


V 


Mission  1 

CLEANING  A  SEWERLINE 

NOTE;  To  accomplish  this  mission,  you  will  work  as  a  membet  of  a  team  and . 
use  either  an  engine-powered  or  electrical-powfered  auger  to'  clean  a  sewerline. 

1.    Inspect  the  sewerline.  ... 

,  •  *  *.  * 

a.    Locate  two  succeeding  manholes.  -  i 

.    b.    Remove  the  manhole  covers. 

c.    Observe  the  direction  and  rate  of  fluid  flow, 

2.,  Secure  a  power-driven  auger  and  a  rod  reel.         *'  .  ' 

3.    Check  the  powered  auger  for 

a.  general  condition  .t    i         *         r  - 

V 

b.  oil  level  * 

cf-    gas  level  - 

J 

•     13  - 
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4.  Check  the  rod  reel-for  $ 
•  a,    excessive  wear  and  damage.  ~  1 

b.  proper  fitting  connections  ;  A 

i .  .  # — 

c.  completeness  of  cutting  and  screwheads 

5.  Connect  the  cleanout  rodding  to  the  power  unit 
CAUTIONS:  For  safety  purposes,  use  gloves.  ^ 
NOTE:  Make  sure  that  the  connections  are  tight. 

6.  Insert  the  cleanout  rod  through  the  J-tube  and  into  the  sewer  line,- 

7.  Start  the  power  unit  and  feed  the  rodding  into  the  sewerline.  / 

NOTE:  'For  safety  purposes,  make  sure  you  have  at  least  three  men  available 
when  operating  the  power  auger.. 


8.  Add  rodding  sections  as  needed  until  the  restriction  is  removed  ancT  the  fluicTflows 
freely.  .    ,     _  .  ,   

9.  Withdraw  the  rodding  from  the  sewer. 

10-    Clean  and  rewind  .the  rodding  as  it  is  withdrawn  from  the  sewer. 

11.  Return  the  totils  and  equipment  to  their  proper  storage  area. 

12.  Clean  the  working  area.  % 

Mission  3 

1.    Name  the  greatest  hazard  of  working  in  manholes. 


2.    Explain  jiow  sewer  gases  are  -removed  from  manholes. 


3..    Name  one  safety  precaution  that  must  be  observed  before  entering  a  manhole. 


4. 


Explain  one  method  of  locating  a  restriction  in  a  sewerline. 


5.    List  three  ways  that  sand  and  grit  can  be  removed  from  a  sewer. 

a,   

b. 


15.    A  sewer  hoe  can  be  used  on  sewers 


(size)  and  .larger. 


.7.    Name  one  method  of  removing  stubborn  stoppages  from  sewerlines. 


8.    Name  one  time  when  chemicals  should  not  be  used  in  sewers. 


9.    Copper  sulphate  is  effective  in  removing 


11. 

12* 


from  sewerlines. 


10.  The 

(During  rodding  operations). 


13. 


_is  used  to  guide  the  rod  into  the  sewer 


How  many  men  are  required  to  operate  a  power-driven  sewer  augfer? 
^UJffjals^shnulri  be  oiteri  after  use-to  prevent   ~  _  


14." 


When  repairing  a  defective  section  of  a  sewerline,  isolate  the  defective  section 

,with  sandbags  at  the  manholes  and  *  the  sewage  from  one 

manhole  to  another. 

List  the,  protective  clothing  that  should  be  worn  to  guard  against  sewer  gases 
when  working  in  manholes. 


b. 
c. 


15.    All  electrical  devices  should  be 


before  using. 


Mission  4  „ 
7  LOCATING  A  BURIED  PIPE 

1.    Use  a  map  of.  the  sewer  system  and  locate  the  pipe  needed  on  the  map. 


( 


2.    Go  to  the  area  and  locate  two  manholes.,  (The  required  pipe  must  be  between  these 
two  manholes. ) 

i  i 

-      -  15 


9 
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3.  Push  a  probe  in  the  ground  until  you  find  the  pipe. 

4.  Determine  the  depth  of  Ihe  pipe: 

5.  Use  a  spade  and  dig  down  to  the  pipe. 

6.  List  five  bits  of  inforrfration  concerning  this  pipe  that  can  be  found  on  the  map. 

a.   

b.   ;  :  

♦> 

C         ,  >  _J  

d.  K 


e. 


7.  *  The  general  locatior^of  sewer  piping  can  be  determined  by^Sighting  fronvjitfe 


t6  another. 


8.    Name  three  methods  of  finding  burifed  pipes. 


a. 


b.  

t  ^  ,  ■  ;  ■  r  

c  -        ~  y 

 1 — '■  :  :  

9.    Name  the  best  method  of  finding  a  pipe  when  there  are  several  pipes  in  the  area. 


10.    Name  .the  two  most  common  types  of  electronic  equipment  used  to  locate  bu*ried 
Pipe,-  , 

•     'a.  '        I   t-  •     ^   .     .  ■  ' 

 :  ,  — — —. — —  * 
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OBJECTIVE 


<    „  MAINT^IN^GaEAffi  TRAPS 


WB  3ABR55235rV-3- 


This  workbook  will  give  you  practical  experienc^infcpfecting  and  cleaning  grease 


traps. 

Standard  of  Performance: 

All  questions  must  be  answered 
All, work  must  comply  with  AF}A 

5QVIPMENT  * 


and  all  answers  must  be  correct. 


85-20. 


Basis  of  Issue 
1/student 
1  /student 
1  /class 
1/2  s^dents 
1/2  students 


SG  3ABR55235-V-3 
WB  3ABR55235-V-3-P2 
Grease  Trap 
•Plumbers  Tool  Kit 
Shop  and  Special  Tools 

-PROCEDURE 

1.  Go  tothe  grease  trap. 

2.  Remove  the  lid  from  the  grease  trap. 

3.  Skim  off  the  grease  and  place  it  in  a  plastic  bag. 

4.  Remove  the  putrid  material  arid  plac^  it  in  a  plastic  bag. 


5.  Use  a  hose  and  wash  out  the  gr,ease^hsa 

6.  Inspect  the  grease  trap  for  hole&,  decay,,  and  damage. 

.7.    Replace  the  lid  and  place  the  unit  back  in  operation. 

8.    A  grease  trip  should  be  located    

fixture  as  possible. 


9.    A-grease  trap  operates  on  the  principle  th?£t 
.  water.;   ' 


the  building  as  close  to'the 
is  lighter  than 


10*    The  baffles  chamber  in  a  grease  trap  slows  the  movement  of  the  waste  and  allows 


to^aq'ol. 


11.    Waste  lines  that»contain  a  grease  trap  do  not  need  a 
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WB  3ABR55235-V-4-P1 
TEMPORARY  MAINTENANCE  OF  EXTERIOR  PIPING 


OBJECTIVE 


This  workbook  will  give  you  practical  experience  making,  a  temporary  repair  to  a 
line  by  installing  a  clamp-on  repair  device  and  assembling,  a  grooved -pipe  connection. 

Standard  of  Performance:       *  „ 
All  questions  must  be  answered  and  all  answers  must  be 'correct. 
All  work  must  comply  with  AFM  85-20  and/or  manufacturer's  specifications. 

EQUIPMENT  r- 


SG  3ABR55235-V-4 

WB  3ABR55235-V-4-P1  , 

Plumbers  Tool  Kit 

Shop  and  Special  Tools 

Mechanical  Groove  Coupling 

Repair  Clamp  <^ 

AFM  85-13 


PROCEDURE 


Basis  of  Issue 
•  1/student 
1 /student 
1/2  students 
1/2  students 
1/2  students 
1/student 
1/class 


1-. 
2. 
3. 
4. 


;  Mission  1 
TEMPORARY  REPAIR  OF  A  LINE   '  . 

-J 

-J 

NOTE:  The  instructor  will  assign  you  a  line  to  repair; 
Pressurize  your  line  with  water. 
Check  the  line  for  leaks.' 
Determine  the  type  of  leak. 

Name" five  types  of  leaks  that  you  can  expect  to  find  in  a  line. 


b. 
c. 
d. 
e. 
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5.  Determine  the  type  of  repair  clamp  needed. 

6.  Name  five  types  of  repair  clamps, 
a. 

/  :  

b.  :   . 

c.   

d.  .  " 
.  e. 


7. 
8. 
9. 


Install  the  correct  repair  clamp. 
Pressurize  the  line  and  check  for  leaks.  "" 

Name  the  type  of  clamp  used  to  repair  asbestos  cement  2nd  cast-iron  pipe. 


Mission  2 

•  *  « 
.  MAKING  A  GROOVED  PIPE  CONNECTION 

1,  Smear  ordinary  cup  grease  on  pipe  ends  and  outside  the  gasket  tojmake  the  installa 
9      .•  tidri,  see  figure  4.      *•  "  ♦ 


Figure^ 4.    Applying  Grease  and  Installing<}asket 


2.    Slide  gasket  over  one  pipe,  bringing 
pipe  ends  together,  see  figure  5. 


ERIC 


L  Figure  5,    Positioning  Gasket 


on 


5  OS 


«3. 
4. 

5. 

6. 
7. 


Figure  6.     Installing  Bolts  and  Securing  Bolts 

Slide  gasket  into  central  position  over  the  pipe  ends,  see  figure  6. 

Put  on  self-center ipg  housing  clamp;  insert  bolts  and  nuts,  figure  6. 

T^ke  up  nuts  uniformly  until  housing  clamps  are  firmly  secured  together,  metal  to 
metal.   Excessive  bolt  tension  is  unnecessary,  figure  6. 


Grooved  pipe  connections  are  used  on 


water  mains. 


) 


Identify  the  major  components  of  a  mechanical  grooved  coupling,  see  figure  7, 
by  writing  the  name  of -.each  component  in  thte  blank  space  provided. 


d> 


CNC-124 


Figure  7.  Gxobved  Coupling 
'21  • 
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^  WB  3ABR5523$-\r-5-Pl 

MAINTAINING  EIRE  HYDRANTS 

OBJECTIVE 

The  workbook  will  give  you  practical  experience  maintaining  fire  hydrants. 
Standard  of  Performance: 

The  completed  hydrant  must  be  functional. 

All  questions  must  be  answered  and  all  answers  must  be  correct. 
EQUIPMENT 

Basis  of  Issue 
SG  3ABR55235-V-5  1/student 
WB  3ABR55235-V-5-P1  '  l/student 
Plumbers  Tool  Kit  -        1/2  students 

Fire  Hydrant  1/2  students 

Shop  and  Special  Tools  1/2  students 

PROCEDURE  , 

 I  Mission  1 

INSPECTION  AND  MAINTENANCE  OF  FIRE  HYDRANTS  * 

1.  Go  to  the  fire  hydrant  that  has  been  assigned  to  you"  by  the  instructor.  \ 

2.  'Check  the  operation  of  the  drain- valve-. 

a.  Tighten  all  hose  nozzle  caps.  .  .  _ 

b.  Open  the  main  valve  (fuil  open). 

c.  .  Loosen  the  small  hose'  nozzle  cap  and  allow  the  trapped  air  to  escape.. 

d.  As  soon  as  water  starts  coming  out  of  the  nozzle  cap,  close  the  main  valve. 

e.  Remove  the  large  hose  nozzle  cap. 

f.  Lower  a  float  on  the  end  of  a  string  into  the  barrel.  y  1 

g.  Check  for  a  lowering  of  the  water  level  by  observing  the  float  and  string. 

h.  Remove  the  float  and  string.       .  * 

i.  Replace  the  hose  nozzle  cap.  "  ' 
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0   .  ' 

3.     Check  the  drain  valve. 

a.    Tighten  all  hose  nozzle  caps. 
v    b.  f  Open  the  main  valve  two  turns.' 

NOTEt  Both  the  drain  valve  and  the  main  valve  will  be  open. 

c.  Place  your  ear  against  the  barrel  of  the  hydrant. 

d.  Listen  for  sounds  of  water  escaping  thj*ough  the  drain  valve. 

K 

NOTEf  A  hissing  sound  indicates  that  water  is  escaping  through  the  drain  valve 
and  the  dr^in  valve  is  free  of  obstructions. 


f  . 


e.    Close  the  main  valve. 
Check  for  external  leakage. 

a.  Tighten  all  hose  nozzle  caps.  ,  * 

b.  Open  the  main  valve  (full  open).. 

c.  Check  for  leakage  around  the  operating  ,nut. 

*  * 
NOTE:  If  leakage  occurs  abound  the  packing  gland/  tighten  the  packing.  If  this 
doesn't  stop  the  leak,  replace  the  packing.  f 


4 


d.  Check  for 'drain  valve  leakage. 

NOTE:  Water  surfacing  around  the  base  of  the  hydrant  indicates  the  drain  valve 
is  leaking. 

e.  If  the  drain  valve  leaks,  replace  the  gasket  and  valve  facing. 
\        5.  ^Checkior  leakage  around  the  nozzle  caps. 

NOTE:  If  leakage  occurs  replace  the  gaskets.  ,  ~  * 

s    6.    Close  the  main  valve. 
7.    Check  static  pressure. 

a.  Check  toinake  sure  the  main  valve  is  completely  closed.., 

b.  Remove  one  small  hose  cap.  ✓  * 
-  c.    Attach  a  pressure  gage  to  the  small  hose  nozzle. 

4f.  Open  the  main  valve  (full  open).            t  ■ 
^       e.    Record  the  pressure  on  th.e  gage  u  ^   4 

eric  ;  .  ™  ' 


8*    Check  residual  pressure,  . 

a.  Close  the  main  valve. 

b.  With  the  pressure  gage  attached  to  one  small  hose  connection,  remove  the 
cap  from  the  other  small  hose  connection,  t   | 

c.  Open  the  main  valve  (full  open). 

d.  Record  the  residual- pressure  on  the  gage 


NOTE:  A  low  residual  pressure  is  usually  caused  by  one  or  more  of  the  following: 
water  main  toq.  small,  partially  closed  valves,  too  many  directional  changes  or 
obstruction  in  the  watei;  main, 

e.    Close  the  main  valve. 

9.    Check  for  main  valve  leakage. 

a.  Check  the  main  valve  to  make  sure  it  is  completely  closed. 

b.  Remove  one  small  hose  nozzle. 

NOTE:  If  water  fills  the  barrel  the  main  valve  is  leaking. 

c.  Remove  and  replace  the  main  valve,  if  necessary. 

Mission  2 

REMOVE  AND  REPLACE  THE  MAIN  VALVE  ~ 
lv— Close^the  isolation  valve. 

2.  Remove  the  holddown  "nut. 

3,  Remove  the  operating  nut, 
%  4.    Unbolt  and  remove  the  hydrant  bonnet. 

5.  Insert  the  seat  wrench  over  the  top  of  the  valve  stem  and  into  the  hydrant  barrel. 

6.  Fasten  the  seat  wrench  to  the  seat  ring  b£  screwing  the  operating  nut  on  the* 
,  threaded  portion  of  the  hydrant  stem.  ' 

7.  Br^ak  the  band  between  the  seat  ring  and  shqe  by  striking  the  top  of  the  seat 
/  wrench.  _  ,  e 

(s.    Unscrew  the  seat. ring  by  turning  the  seat  wrench  counterclockwise. 
9.    Replace  worn  or  damaged  parts. 
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10.  Replace  the  seat  ring/  * 

11. -  Replace  the.hydrant  bonnet  and  tighten  the' bonnet  bol\s. 

12.  Replace  the  operating  nuts.  .  ^ 

13.  Replace  the  holddown  nut. 
* 

14.  Open  the  isolation  valve. 


r 


v 
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Mission  3  •       .     '  . 

IDENTIFICATION  OF  COMPONENTS  OF  A  FIRE  .HYDRANT 

Ssing  the  illustration  below,  identify  the  components  of  afire  hydrant,  see  figure  £ 
„  fc    cing  the  nUmbe*'Of  each.comporient  in  the  blink  space  by  its  name.  ' 

Oil  Filter  Plug 


Main  Valve* 


Pumper  Nozzle 

Upper  Barrel  

* 

Upper  Stem 


Operating  Nut 


Lower  Barrel  

Bonnet  

System  Stem  Coupling 
Lower  Stem 
Safety  Flange  


V 


Figure  8..  Fire  Hydrant 
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Mission  4' 

QUESTIONS  CONCERNING  FIRE  HYDRANTS 

.NOTE:  Answer  the  following  Questions  and  fill  in  the  blanks  as  required. 

i  , 

1.  Name  three  models  of  fire  hydrants, 

a.  ;  •   

b. 

 ¥ — :  :  

c  ;  :  

2.  Where  would  you  expect  to  find  a  flush  model&fire  hydrant  installed?  


3.  On  a  traffic  model  fire  hydrant  the    feature  protects 

the  barrel  when  hit  by  a  vehicle.  .  £ 

4.  The   _^     -   jprotects  the  stem  when  the  traffic 

model  fire  hydrant  is  hit  by  a  vehicle.  *~ 

5.  On  the  traffic  model  fire  hydrant  the  holds  the 

main  valve  closed  to  preventjtoss  of  water  when  the  hydrant  is  knocked  over  by  „ 
traffic. 

6.  The  yalye  is  used  to  shut  off  the  water  to  the  fire  hydrants. 

7.  Fire  hydrants  are  set  on    1  .   to  prevent  settling. 

8.  The  side  of  the  fire  hydrant  opposite  the  water  entrance  should  be  braced  with 

t  ^pr^>   to  prevent^blow  off. 

9.  is  placed  around  the  base  of  a  hydrant  to  aid  in 

draining  the  hydrant.  "  , 

10.  .  ,        sections  are  used  to  extend  the  height  of  hydrants  to  compensate 
for  variations  in  ground  level. 

11.  Water  coming.up  around  a  hydrant  when  the  main  valve  is  fully  open,  indicates  the 
 valve  is  leaking.  ^  . 


^  /  O  JL  « 
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%B  3ABR55235-V-5-P2 


ASSEMBLING  PLASTIC  PIPE 


OBJECTIVE 


This  workbook  will  give  you  practical  experience  measuring,  cutting  and  assembling 
plastic  pipe. 

Standard  of  Performance: 

All  questions  must  be  answered  and  all  answers  must  be  correct  


All  practical  work  must  comply  with  good  workmanship  practices  and  the  manufacf- 
hirer's  specifications. 


Basis  of  Issue 
1/student 
1/student 
1/2  students 
1/2  students 


EQUIPMENT 

SG  3ABR55235-V-5 
WB  3AER55235-V-5-P2 
Plumbers  Tools 
Shop  Tools 
Plastic  Pipe 
Solvent 

PROCEDURE 


Mission  1 

MAKING  A  SOLVENT  WELD 

Select  a  length  of  plastic  pipe  from  the  storage  area. 
♦ 

Select  a  fitting  that  will  fit  on  the  pipe. 
Procure  a  brush  and  some  plastic  pipe  cement. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 


Use  a  folding  rule  and  measure  off  eight,  inches  oi  pipe.. 

Use  either  a  handsaw,  hacksaw,  tubing  cutter,  or  pipe,  cutter  and  cut  the  pipe 
square.  ;i 

Remove  the  burrs. 

Clean  the  pipe  with  a  rag. 


8.  Check  the  dry  fit  by  slipping  the  pipe  into  the  fitting. 

9.  i  Remove  the  glass  by  applying  cleaner,  primer,  or  by  sanding. 


•  .29 

516 


10.  Apply  a  thin  coat  of  the  solvent  to  the  pipe  and  fitting. 

11.  Rotate  and  bottom  the  pipe  in  the  fitting  while  the  surfaces  are  still  wet. 
NOTE:  If  the  cement  gets  dry,  apply  more  cement  and  try  again. 

12.  Hold  for  about  one  minute'.,.  - 

13.  Wipe  off  excess  cement.  V 
NOTE:  -7) 

a.  Let  the  unit  dry  from  ,30  minutes  to  four  hours  before  handling. 

b.  Allow  four  hours  drying  time  before  applying  10  percent  of  desired  testpressure. 

c.  Allow  24  hours  drying^  time  before  applying  full  test  pressure. 

14.  Clean  the  tools. 

15.  Return  all  tools  and  equipment  to  the  storage  area. 

Mission  2 

,  QUESTIONS  CONCERNING  PLASTIC  PIPE 

1.    List  four  characteristics  of  plastic  pipe. 

\ 


a. 
b. 
c. 
d. 


2.  When  the  temperature  of  plastic  pipe  increases  the  maximum  allowable  pressure 

3.  Give  five  advantages  of  plastic  pipe  over  steel  pipe. 

a.   .  :  


b. 
c. 
d. 
e. 
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List  three  types  x>f  plastic  pipe. 

a.  

b.  

c.  s 

 1  \ 

List  four  tools  that  can  be  used  to  cut  plastic  pipe. 

a.    t  . 

■a 

b.  _  ■_ 

c.  .   

d.  :  

List  two  safety  precautions  that  must  be  observed  when  making  a  solvent  weld 
joint. 

a.  \ 


b. 


Threaded  joints  can  be  used  on  '  wall  plastic  pipe. 

When  laying"  plastic  pipe  in  a  trench,  it  should  be  snaked  back  and  forth  to  com- 
pensate fo^_   and   r  

due  to  temperature  changes.        '  I  \  :  ; 


When  running  plastic  pipe  under  roadways  it  should  be  protected  with 
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PNEUMATIC  SYSTEM-  COMPONENTS 


OBJECTIVE 


X 


This  workbook  will  give  you  practical  experience  identifying  pneumatic  system 
components,  *  .  4        »        *  *  *  • 

standard  of  Performance:      ^  v 


.\  All  questions  must  be  answered  and  all  answers  must  be  correct, 
, .  EQUIPMENT  ~* 


'SG  3ABR55235-V-5  . 
WB  3^BR55235-V-5-P3 

PROCEDURE  * 


Basis  of  Issue 
.    1 /student  ■ 
*    1 /student' 


OF  PNEUMATIC  SYSTEM  COMPONENTS        .       1  ■ 

Identify  the  components  of  .a  compressed  air. system,  see  figure  9,  by  writing  the  ' 
correct  number  in  the^space  by  its  name.  -       *  writing  cije_ 


TO  ENGINE 


ANCLE  Q 


Pressure  Switch 


Relief  Valve 


Storage  ?ank 


Air  Compressor 


Check  Valve  ' 


Gage 

DrayaTValve 


Motor 

"7 


Figure  9.   Compressed  Air  System 
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Mission  2 

,  •     .    •    QUESTIONS  CONCERNING  PNEUMATIC  SYSTEMS 

1.  The  pressure  control  switch  automatically  controls  the  operation  of  the 

v  •      -  *   4    «  '  '  ■ 

2.  »The_   A  va^ve  -release^excessive  pressure. 

3.  The  

4.  The 


valve  reduces  the  t  tank  pressure  to  the  desired  working  pressure. 


indicates  tank  pressure. 


5.  '  The  compressed  air  is  stored  in  the 

.  T  -  •  *  " 

6.  The 


drains  moisture  from  the  storage  tank. 


7.    What  type  of  pipe  is  .used  in  the  distribution  system? 


8.    What  is  used  to  check  for  leaks  in  a  pneumatic  system?  \ 
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£  '    "    .        '        WB  3ABR55235-V-6-P1 

»  « ■»  '  j 

INSTALLING  UTILITY  EQUIPMENT 

OBJECTIVE  '  4 

-  '■    Thi£  wbrkbtok.will  give  you  practical  experience.interpreting  manufa&ureE's 
specifications  and  installing  utility  equipment. 

/  m  ' 

Standard  of  Performance:    ,      .      ,  '  •  ' 

'     All  questions  must  be  answered  and  all  answers  must  be  correct 
.EQUIPMENT   .    •  — '  *  1 


-  •       ■     <T:  Basis  of  Issue 

SG  3ABR55235^6  ^  1 /student 

WB  3ABR5E&35-V-6-P2  *  1/student 

-Clumber's  Toot-Kit   1/2  students 

Shop  and  Special  Tools  1/2  students'  " 

Water  Cooler  v  l/^sufdents  (^J 

PROCEDURE 

Mission  1 

1.    Study  the  rough-in  measurements  shovpi  in  figure  10  and  then  answer  each  of  the 
following  questions, 

r  -      ■   ■  - 

a.  ^Vhat  is  the  distance  from  me  floor  to  the  bottom  of  the  faucets? 


b.    What  is  the  distance  from  the  floor  to  the  center  of  the  rough-in  opening  for 
hot  and  cold  water  piping  and  drainage?  * 


c.  JYhat-is  the  distance  between  the  hot  and  cold  watef*  piping ? 

 •   \   K  

d.  What  is  the  distance  froni'the  center  of  the  rough-in  drain  opening  to  the 
bottom  of  the  sink?  ' 


r 
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e.    What  is  the  distance  from  the  center  of  the  drain  opening  in  the  sink  to  the  , 


center  of  the  faucet  opening? 


MTCS   r««  JlttMT  MAN*  MAiNttAft* 

•  tux  mvcmc  tiNfMitm  • 


Ll-M 


t—t2 — 1" 


1i"-T^-  14' 


T  i 
 L 


■CKCRALLY 

36- 


mnishc*  ruo 


*VAfUSt.C  «CPfHO!H« 
TT*t   #f   T*A*  A  IU»*IT  UKO* 


KtTC:   WMCN  OlSMtAL  UKIT   tt  T§   *C   IKSTALLCt  CtKSULT 


Figure  10,  Rough-In  Measurements  for  Kitchen  Sink 

Examine  figure  11  and  enter  the  answers  to  the  following  statements  or  questions 
oh  the  blank  lines,  ' 


a.    What  is  the  purpose  of  a  slop  sink? 


What  type  of  trap  is  used  on 

c; 

.  Why  is  this  type  trap  used  ? 

« 

V 

d. 

What  unit  or  units  support  the  slop  sink? 

*       -                           <  troo 
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.  Identify  the-  slop^sink  comdonents 
by  placing  the  name  of  each  com- 
ponent oh  the  blank  line.  ^ 


(1) 
(2) 
(3) 
(4) 


-2 


Figur  e  11.  Slop  .Sink" 


Study  the  rough-in  measurements  in  figure  12,  then  place  your  answers  to  each 
question  on  the  blank  line.  ~ 


HANGER 


.15- 


L-e 


4-;:4' 


* 


1 


FINISHED 
FLOOR  LINE 


12" 


13" 


15" 


FINISHED  WALL  LINE 


3"  PIPE 


NOTE:  WATER  SUPPLIES  Vf  PIPE 


a. 


Figure  12.    Rough-In  Measurements  for  a  Slop  Sink 
The  distance  from  the  finished  floor  to  the  top  of  sink' is' 


b.    This,  distance  from  the  finished  floor  tb  the  center  of  the  drain  opening  is 


c.    The  distance  from  the  finished  floor  to  the  center  of  the  hanger  bracket  is 


d.    The  distance  from  the  center  of  the  trap  to  the  finished  wall  is 
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JSUSi&ZL?  °*  eUtet  yMI  aMTCrS  <°  *e  £oUow1^  statements  or  questions 


on  the  blanklines. 
a.  '  What  type  of  sink  is  shown  in 
figure  13? 


b.    List  the  name  of  each  component 
below. 


(1) 
(2) 
(3) 
(4) 


Figure  13.  Sink 


c.    What  is  the  purpose  of  this  sink?  -f 


Examine  figure  14  and  enter  the  name  of  the  components  on  the  blank  lines. 

D  * 


a. 
b. 
c. 

d.  ' 


Figure  14.  Laundry  Tub 
tton\%Tllnk^^rementS  *  r^re  15      PlaCe  y0Ur  anSW6r  t0  each  ques" 


a. 
/ 


NOTE:  WATER  SUPPLIES  W  PIPE  BENO  -J0 

Figure  1 5.  Rough-In  Measurement  for  Laundry  Tub 
What  type  of  material  is  used  in  constructing  this  sink? 


b.    Where  would  you  f ind  this  type  of  sink  installed  ? 


c.    Where  would  leaks  most  likely  occur  in  the  water  system  of  this  type  sink? 


d.  .  What  type  of  trap  is  used  on  this  type  sink? 


e.    If  you  had  a  hard  stoppage  beyond  the  trap  .and  you  cannot  remove  the  stoppage 
with  a ^plunger,  what  procedure  would  you  use  to  remove  it? 
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Identify  each  of  the  following  illustrated  pieces  of  equipment,  see  figures  16 
17,  and  18.'  •  ' 


Figure  18. 


r:  o  n 
o  o 


Mission  2 


Installation  of  a  drinking  fountain* 


1/2"  WATER  SUPPLY 


FLOOR  LEVEL 


Figure  19.  Drinking  Fountain 
Name  the  types  of  material  that  may  bemused  to  construct  the  drain  line, 
■  ^     e.  ' 

b.  . 


a. 


d. 


f. 


g. 


What  type  of  fittings  must  be  used  if  the  drain  line  is  constructed  of  threaded  pipe? 


Construct  the  drain  line.  NOTE:  You  may  use  any  of  the  material  listed  in  step  1. 


J  ■ 


4.    Name  the  types  of  materials  that  may  be  used  for  the  supply  water  line. 


a. 

> 


b. 


5.    Name  the  type  of  joints  that, may  be  used  fn  the  supply  water  line. 


a. 
b. 
c. 
d. 
e. 


f. 


h 


6.  What  specific  precaution  should  the  plumber  take  to  prevent  contamination  of  the 

drinking,  water?  '  



i  , 

7.  Draw  the  symbols  used  for  drinking  fountains.      .    .  * 


8.    Construct  the  water  supply  line.  NOTE:  You  may  use  any  of  the  materials  listed 
in  step  5. 


9,    Operate  the  unit  and  check  for  satisfactory  operation. 


.WB  3ABR55235-V-6-P 
V    *       CLEANING  AND  MAINTAINING  TOOLS  AND  EQUIPMENT 
OBJECTIVE  •  . 

Tjhe  workbook  will' aid  you  in  learning  to  care  for  tools  and  equipment 
Standard  of  Performance:  "  ~ 

cleaned,  *oiled  if  necessary  and  stored  correctly. 


Basis  of  Issue 
1/student 
l/student 
1/2  students 
1/2  students 
1/class 


All  tools,  and  equipment  must 

EQUIPMENT 

SG  3ABR55235-V-6 
WB  3ABR55235-V-6-P1 
Plumbers  Tool  Kit 
Shop  Tools 
TO  32-1-101 

proceWre 

1.  Clean  the  dirt  from  all  tools  and  equipment 

2*  Apply  a  thin  coat  of  oil  to  the  metal  parts  of  all  tools, 

3.  Place  all  tools  and  equipment  in  their  proper  storage  areas, 

4.  Stack  the  pipe  on  the  rack  neatly,  * 

9 

5.  •  Check  the  oil  level  in  the  threading  machine.  Refill  if  necessary. 

6.  '  Clean  the  work  area. 


43 


WB  3ABR55235-V-7-P1 
CORROSION  PREVENTION  • 
OBJECTIVE  • 

..  /    Upon  .comple  tion  of  this  workbook,  you  will  be  able  to: 

1.  Inspect  a  plumbing  piping  system  for  evidence  of  corrosion  and  list  the  types 
of  all  the  corrosion-found. 

2.  Name  two  types  of  protective  coatings  or  wrappings  that  are  used  to  prevent 
pipe  corrosion. 

3.  Identify  and  explain  the  principles  and  operation  of  two  cathodic  protection 
devices. 

Standard  of  Performance: 

All  questions  must  be  answered  and  all  answers  must  be  correct. 
EQUIPMENT 

Basis  of  Issue 
SG  3ABR55235-V-7  1/student 
WB  3ABR55235-V-7-P1  1/student 
Plumbers  Tool  Kit  1/2  students 

Examples  of  Corrosion  '  1/class 

PROCEDURES 


Mission  1 

Th®  '   theory  is  the  most  generally  accepted  as  an  explanation 

of  corrosion.  .  • 

2,    A  galvanic  cel^can  be  produced  by  placing  two  dissimilar  metals  in  a  suitable 


3.    Corrosion  may  be  divided  into  such  types  as  ■  and 


4.  Uniform  corrosion  is  due  to  direct         '  attack. 

5.  Localized  corrosion  is  caused  by  the  electrolytic  action  of  a 


Mission  2 


1.    Cement  coatings  are  mixed  in  a  ratio  of  to 


2.    Coal  tar  paints  are  recommended  for  use  on  flood  control  structures,  sewage 
disposal  plants,  industrial  concrete  pipelines,  ,  and  J 


3.  coatings  are  commonly  used  on  pipelines. 

Mission*^ 

1.  When  the  current  is  stopped,  the  corrosive  action  stops  and  the  

disappears. 

2.  Galvanic  cathodic  protection  is  a  means  to  reduce  or  pcgA^nt  the  corrosion  of  a 

metal  surface  by  the  use  of  _anodes  or  f  

methods.  . 

3.  The  impressed  current  method  of  cathodic  protection  is  designed  to  protect  large 

.  located  in  corrosive  areas. 

4.  The  basic  principle  of  the  impressed  current  method  is  merely  the  application  of 
the    reactipn. 

5.  The  operation  of  the  impressed  current  system.depends  on  the* 

which  forces  direct  current  from  the  anode  through  the  electrolyte  to  the  metal 
structure  to  be  protected. 

Mission  4 

1.  Procure  a  set  of  corroded  ^umbing  pipe  and  fittings. 

2.  Identify  the  type  of  corrosion  on  each  example.  NOTE:  Some  examples. may  have 
more  than  one  type  of  corrosion. 

Example  1 


Example  2 
Example  3 
Example  4 

i 

Example  5 
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-  ,  MODIFICATIONS' 


of  this  publication  has  (have)  been  deleted  in 
adapting  this  material  for  inclusion  in  the  MTrial  Implementation  of  a 
Model  System  to  Provide  Military  Curriculum  Materials  for  Use  in  Vocational 
and  Technical  Education.'1    Deleted  material  involves  extensive  use  of 
military  forms,  procedures,  systems,  etc,    and  was  not  considered  appropriate 
for  use  in  vocational  and  technical  education'. 
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